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(54) SEMICONDUCTOR STORAGE 

(57)Abstract: 

PURPOSE: To obtain a semiconductor storage having a large storage 
capacity and capable of consecutive burst operations with the same 
speed equivalent to an SRAM. 

CONSTITUTION: 4m pieces of input/output registers 181 to 184m 
are provided in the storage in accordance with bit line pairs BL1, the 
inverse of BL1 to BL4M, the inverse of BL4m. In a burst reading 
operation, data read out from memory cells SMCs are latched with 
the input-output registers 181 to 184m. At this time, a refreshing 
signal refAdd is supplied from a refreshing counter 38 to a column 
decoder 12 and then all memory cells SMCs connected to one word 
line are refreshed. Then, data latched in the input-output registers 
are made to be outputted by m bits via input-output busses 201 to 
204. 
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CLAIMS 

[Claim(s)] 

[Claim 1] A semiconductor memory equipped with two or more memory cells, a burst means to answer one 
external address signal supplied from the outside, and to access at least two memory cells continuously 
among said two or more memory cells, and a refresh means to refresh one of memory cells among said two 
or more memory cells during access by said burst means. 

[Claim 2] It is the semiconductor memory according to claim 1 which is equipped with the following and 
characterized by refreshing said refresh means for said one of memory cells after data is memorized by 
said storage means. Said burst means is a read-out means which answers said one external address signal 
and reads data from said at least two memory cells. A storage means to memorize data read by the 
aforementioned read-out means An output means which carries out the sequential output of the data 
memorized by said storage means 

[Claim 3] An input means which carries out the sequential input of the data with which said burst means 
was supplied from the outside, A storage means to memorize data inputted by said input means, and a 
write-in means which writes data which answered said one external address signal and was memorized by 
said storage means in said at least two memory cells, Said refresh means is a semiconductor memory 
according to claim 1 characterized by refreshing said one of memory cells before data is written in said at 
least two memory cells. 

[Claim 4] A semiconductor memory characterized by providing the following A memory cell array containing 
a word line with which it is prepared corresponding to an intersection of two or more bit line pairs which 
intersect two or more word lines and said word line,, said word line, and either of said bit line pairs, and 
each corresponds, and two or more memory cells of a corresponding bit line pair connected to one of bit 
lines at least A decoding means to decode a supplied internal address signal and to choose one of said 
word lines Two or more storage means to memorize data transmitted from a bit line pair to which it is 
prepared corresponding to said bit, line pair, and each corresponds An internal address supply means supply 
said refresh address signal instead of being said external address signal when data is transmitted to said 
storage means from said bit-line pair while supplying an output means which carries out the sequential 
output of the data memorized by each of said storage means, a refresh address generating means generate 
a predetermined refresh address signal, and an external address signal supplied from the outside to said 
decoding means as said internal address signal 

[Claim 5] Said refresh address generating means is a semiconductor memory according to claim 4 
characterized by carrying out sequential generating of at least two refresh address signals after data is 
transmitted to said storage means from said bit line pair before the following data is again transmitted to 
said storage means from said bit line pair. 

[Claim 6] A semiconductor memory characterized by providing the following A memory cell array containing 
a word line with which it is prepared corresponding to an intersection of two or more bit line pairs which 
intersect two or more word lines and said word line, said word line, and either of said bit line pairs, and 
each corresponds, and two or more memory cells of a corresponding bit line pair connected to one of bit 
lines at least A decoding means to decode a supplied internal address signal and to choose one of said 
word lines Two or more storage means to memorize data which should be transmitted to a bit line pair to 
which it is prepared corresponding to said bit line pair, and each corresponds It is an internal address 



supply means supply said refresh address signal instead of said external address signal before data is 
transmitted to said bit-line pair from said storage means while supplying an input means which carries out 
the sequential input of the data supplied from the outside at each of said storage means, a refresh address 
generating means generate a predetermined refresh address signal, and an external address signal supplied 
from the outside to said decoding means as said internal address signal. 

[Claim 7] Said refresh address generating means is a semiconductor memory according to claim 4 or 5 
characterized by carrying out sequential generating of said refresh address signal so that said decoding 
means may choose each of said word line for every fixed period. 

[Claim 8] Each of said memory cell is a semiconductor memory according to claim 4 or 6 characterized by 
having a eel capacitor which was connected between said one corresponding bit lines of a bit line pair and 
memory nodes, and was connected between an access transistor which will answer potential of said 
corresponding word line and will be in switch-on, and said memory node and a predetermined potential 
node to which predetermined potential is supplied. 

[Claim 9] A semiconductor memory according to claim 4 or 6 characterized by providing the following. Each 
of said memory cell is the 1st access transistor which will be connected between said one corresponding 
bit line of a bit line pair, and the 1st memory node, will answer potential of said corresponding word line, 
and will be in switch-on. The 2nd access transistor which will be connected between said corresponding bit 
line of another side of a bit line pair, and the 2nd memory node, will answer potential of said corresponding 
word line, and will be in switch-on The 1st driver transistor which will be connected between said 1st 
memory node and touch-down nodes, will answer potential of said 2nd memory node, and will be in switch- 
on The 2nd driver transistor which will be connected between said 2nd memory node and touch-down 
nodes, will answer potential of said 1st memory node, and will be in switch-on 

[Claim 10] A semiconductor memory characterized by providing the following The 1st memory cell array 
containing two or more 1st memory cells in which it is arranged in the shape of [ which consists of two or 
more line and two or more 1st trains ] a matrix, and each has the 1st access speed The 2nd memory cell 
array containing two or more 2nd memory cells in which it is arranged adjacently at one side to which said 
the 1st memory cell array and line extend, and is arranged in the shape of [ which consists of said two or 
more lines and 2nd at least one train ] a matrix, and each has the 2nd access speed quicker than said 1st 
access speed Two or more word lines connected with the 1st and 2nd memory cells which have been 
arranged at said two or more lines, and have been arranged at a line to which each corresponds Two or 
more 1st bit line pairs connected with the 1st memory cell which has been arranged at said two or more 
1st trains, and has been arranged at the 1st train to which each corresponds, 2nd at least one bit line pair 
connected with the 2nd memory cell which has been arranged at said 2nd train and has been arranged at 
the 2nd train, A decoding means to decode a supplied internal address signal and to choose one of said 
word lines, Two or more 1st storage means to memorize data transmitted from the 1st bit line pair to which 
it is prepared corresponding to said 1st bit line pair, and each corresponds, 2nd at least one storage means 
for it to be prepared corresponding to said 2nd bit line pair, and to memorize data transmitted from the 2nd 
corresponding bit line pair, An output means which carries out the sequential output of the data memorized 
by each of said 1st and 2nd storage means, While supplying a refresh address generating means to 
generate a predetermined refresh address signal, and an external address signal supplied from the outside 
to said decoding means as said internal address signal An internal address supply means to supply said 
refresh address signal instead of being said external address signal when data is transmitted to said 1st 
and 2nd storage means from said 1st and 2nd bit line pairs 

[Claim 1 1] A semiconductor memory characterized by providing the following A memory cell array 
containing a word line with which it is prepared corresponding to an intersection of two or more bit line 
pairs which intersect two or more word lines and said word line, said word line, and either of said bit line 
pairs, and each corresponds, and two or more memory cells of a corresponding bit line pair connected to 
one of bit lines at least A decoding means to decode a supplied internal address signal and to choose one 
of said word lines Two or more blocks which include two or more storage means to memorize data 
transmitted from a bit line pair to which it is prepared corresponding to said bit line pair, and each 



corresponds, respectively An output means which carries out the sequential output of the data memorized 
by each of said storage means, While supplying a refresh address generating means to generate a 
predetermined refresh address signal, and an external address signal supplied from the outside as said 
internal address signal to said decoding means in each of said block An internal address supply means to 
supply said refresh address signal instead of being said external address signal when data is transmitted to 
said storage means from said bit line pair in each of said block 

[Claim 12] A semiconductor memory characterized by providing the following A memory cell array 
containing a word line with which it is prepared corresponding to an intersection of two or more bit line 
pairs which intersect two or more word lines and said word line, said word line, and either of said bit line 
pairs, and each corresponds, and two or more memory cells of a corresponding bit line pair connected to 
one of bit lines at least A decoding means to decode a supplied internal address signal and to choose one 
of said word lines Two or more blocks which include two or more storage means to memorize data which 
should be transmitted to a bit line pair to which it is prepared corresponding to said bit line pair, and each 
corresponds, respectively An input means which carries out the sequential input of the data supplied from 
the outside at each of said storage means, While supplying a refresh address generating means to generate 
a predetermined refresh address signal, and an external address signal supplied from the outside as said 
internal address signal to said decoding means in each of said block It is an internal address supply means 
to supply said refresh address signal instead of said external address signal before data is transmitted to 
said bit line pair from said storage means in each of said block. 

[Claim 13] A semiconductor memory characterized by providing the following Two or more blocks whose 
each contains two or more memory cells A burst means to answer one external address signal supplied 
from the outside, and to access continuously at least one memory cell in one block, and at least one 
memory cell [ in /, among said blocks / another block ] among said blocks A refresh means to refresh one 
in said another block of memory cells when said burst means has accessed at least one memory cell in said 
one block 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a semiconductor memory, in more detail, this invention answers one external 
address signal, and relates two or more data to read-out or the semiconductor memory in which the burst 
actuation to write in is possible continuously. 
[0002] 

[Description of the Prior Art] Generally memory is divided roughly into RAM (random access memory) and 
ROM (read-only memory). RAM is further divided roughly into DRAM (dynamic RAM) and SRAM (static 
RAM). DRAM memorizes information by the existence of the charge stored in a capacitor. SRAM 
memorizes information by the flip-flop circuit. 

[0003] First, an approximate account is carried out about DRAM. The memory cell which used one N- 
channel metal oxide semiconductor transistor and one capacitor in DRAM after 4 K bit generation is in use. 
Moreover, such a memory cell is adopted also as DRAM (current 1M bit, 4M bit, and 16M bit). 
[0004] Drawing 22 is the circuit diagram showing the memory cell of DRAM. Drawing 23 (a) is the plan 
showing the structure of the trench mold memory cell of DRAM, and drawing 23 (b) is the cross section 
which met the B-B line in drawing 23 (a). Drawing 22 and drawing 23 are shown in the 158th page of 
"layout of a CMOS VLSI", April 25, 1989 first-edition issuance, and Baifukan, and the 160th page. 
[0005] As shown in drawing 22 and drawing 23 (a), and (b), the dynamic memory cell DMC for DRAM is 
equipped with one access transistor T1 and one eel capacitor Cs. In write-in actuation, the potential of a 
word line WL will be set to H (logic yes) level, and an access transistor T1 will be in switch-on. Thereby, 
the potential of a bit line BL is transmitted through an access transistor T1, the one side electrode M1, i.e., 
the memory node, of the eel capacitor Cs. When the potential of a bit line BL is H level, the potential of the 
memory node M1 also serves as H level, and when the potential of a bit line BL is L (logic low) level, the 
potential of the memory node M1 also serves as L level. And if the potential of a word line WL is set to L 
level, an access transistor T1 will be in non-switch-on. Thereby, a charge is accumulated in the eel 
capacitor Cs. In addition, the fixed eel plate potential Vcp is given to the another side electrode of the eel 
capacitor Cs. 

[0006] In read-out actuation, first, a bit line BL is precharged at fixed potential, continues, and the 
potential of a word line WL serves as H level. Thereby, an access transistor T1 will be in switch-on, and 
the charge of the memory node M1 is read to a bit line BL through an access transistor T1 . Thereby, the 
potential of a bit line BL changes from fixed potential, and the potential difference which this produced is 
amplified by the sense amplifier (not shown). 

[0007] Next, an approximate account is carried out about SRAM. The static memory cell for SRAM 
consists of bistable circuits, such as a flip-flop circuit. A static memory cell is divided roughly into some by 
the class of load element. For example, the thing using the N-channel metal oxide semiconductor transistor 
as a load element is called an NMOS load mold cel. Moreover, the thing using the P channel MOS transistor 
as a load element is called a CMOS mold cel. Moreover, the thing using high resistance as a load element is 
called a high resistance-load mold cel. Furthermore, the thing using the P channel MOS thin film transistor 
as a load element is called a TFT mold cel. Current and being used as in use are high resistance-load mold 
eels. ' 



[0008] Drawing 24 is the circuit diagram showing a static memory cell. Drawing 25 is the plan showing the 
structure of a static memory cell. Drawing 24 and drawing 25 are shown in the 164th page of the above 
"layout of a CMOS VLSI." 

[0009] As shown in drawing 24 and drawing 25 , the static memory cell SMC is equipped with two access 
transistors T2, T3, the high resistance R1 and R2 that carries out pull-up of the memory nodes M2 and M3 
at the power supply potential Vcc, and two driver transistor T four which acted as the crossing couple and 
T5. 

[0010] In write-in actuation, the potential of a word line WL will serve as H level, and an access transistor 
T2 and T3 will be in switch-on. Thereby, the potential of a bit line BL is given through an access transistor 
T2 to the memory node M2, and a bit line / potential of BL is given through access transistor T3 to the 
memory node M3. For example, a bit line BL is H level, and when a bit line/BL is L level, the potential of 
the memory node M2 serves as H level, and the potential of the memory node M3 serves as L level. Then, 
if the -potential of a word line WL serves as L level, both the access transistor T2 and T3 will be in non- 
switch-on. Since the high resistance R1 and R2, driver transistor T four, and T5 constitute a bistable 
circuit (flip-flop), the memory nodes M2 and M3 hold the given potential. 

[001 1] In read-out actuation, the potential of a word line WL will serve as H level, and both the access 
transistor T2 and T3 will be in switch-on. Thereby, the potential of the memory nodes M2 and M3 is 
transmitted to a bit line BL and /BL, respectively, and the transmitted potential is amplified by the sense 
amplifier (not shown). 

[0012] Drawing 26 is the block diagram showing an example of the conventional SRAM in which burst 
actuation is possible. This SRAM is equipped with the memory cell array 10, the line decoder 12, the bit line 
precharge circuit 14, and a sense amplifier and the write-in driver train 42 with reference to drawing 26 . 
The memory cell array 10 is equipped with two or more static memory cells SMC prepared corresponding 
to the bit line pair BL1 which intersects word lines WL1-WLx and these word lines / BL1-BLm, /BLm, and 
a word line and the intersection of a bit line pair. The line decoder 12 decodes supplied n-bit internal 
address signal intAdd, and chooses one of word lines WL1-WLx. The bit line precharge circuit 14 
precharges all bit line pair BL(s)1 / BL1-BLm, and /BLm. A sense amplifier and the write-in driver train 42 
are equipped with m sense amplifiers and the write-in drivers 421 -42m which were prepared corresponding 
to the bit line pair BL1 / BL1-BLm, and /BLm. 

[0013] This SRAM is further equipped with an address register 22, the burst counter 32, the write control 
register 24, and the read-out / write control circuit 34. An address register 22 answers address strobe 
ADS supplied through the AND gate 26, and incorporates a n-bit external address signal inside. The burst 
counter 32 stores a k-bit address signal among n-bit external address signal extAdd(s) from an address 
register 22. The increment of the stored address signal is answered and carried out to the advance signal 
ADV given through the AND gate 28. The write control register 24 answers clock signal CLOCK, and stores 
a write-in enable signal / WE in the interior. Read-out / write control circuit 34 answers the write-in 
enable signal of the write control register 24 / WE, and controls the bit line precharge circuit 14, a sense 
amplifier, and the write-in driver 42. ^ 
[0014] Drawing 27 is a timing chart which shows burst read-out actuation of SRAM shown in drawing 26 . 
Address strobe ADS of drawing 27 (c) is answered, and as shown in drawing 27 (b), the external advice 
signal Ai is incorporated by the address register 22. k bits of the external address signal Ai are stored in 
the burst counter 32. The burst counter 32 answers the advance signal ADV of drawing 27 (d), and 
increments the k-bit address signal. The k-bit address signal by which the increment was carried out is 
given to the line decoder 12 as n-bit internal address signal intAdd with the address signal of the bit (n-k) 
of an address register 22. Therefore, as shown in drawing 27 (e), internal address signal intAdd changes 
continuously. The line decoder 12 answers these four continuous internal address signal intAdd(s), and 
makes sequential selection of the four word lines. 

[0015] Here, since a write-in enable signal / WE is in H level as shown in drawing 27 (f), the data read to all 
bit line pair BL(s)1 / BL1-BLm, and /BLm is amplified by sense amplifiers 421 -42m, respectively. And as 
shown in drawing 27 (g), the m~bit data Dout! - Doutm are read in juxtaposition through the read-out bus 



1. 

[0016] Drawing 28 is a timing chart which shows burst write-in actuation of SRAM shown in drawing 26 . 
Address strobe ADS of drawing 28 (c) is answered, and the external address signal Ai is incorporated. Then, 
the advance signal ADV of drawing 28 (d) is answered, and the increment of the external address signal Ai 
is carried out. Therefore, as shown in drawing 28 (e), internal address signal intAdd changes continuously. 
[0017] On the other hand, the write-in enable signal of drawing 28 (f) / WE is answered, and as shown in 
drawing 28 (g), the m-bit data Din1 - Dinm are stored in the write-in driver train 42 through the write-in 
data register 3 and the write-in bus 2. The these m bits data Din1 - Dinm are simultaneously written in m 
static memory cells SMC connected to one selected word line. For example, the first m-bit data Di is 
written in m static memory cells SMC connected to one word line corresponding to the internal address 
signal Ai. 

[0018] Drawing 29 is the block diagram showing other examples of the conventional SRAM in which burst 
actuation is possible. With reference to drawing 29 , the memory cell array 10 in this SRAM is equipped 
with the 4 times as many bit line pairs BL1/BL1 as drawing 26 - BL4m, and /BL4m. This SRAM is further 
equipped with the multiplexer 4 of 4 m:m, the train decoder 60, and m bidirectional transfer bus groups 5. A 
multiplexer 4 connects the bit line pair of m to a sense amplifier and the write-in driver train 42 through 
the bidirectional transfer bus group 5 among the 4m bit line pairs BL1/BL1 - BL4m, and /BL4m. The train 
decoder 60 answers the 2-bit address signal supplied from the burst counter 32, and controls a multiplexer 
4 as mentioned above. 
[0019] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the dynamic memory cell DMC 
consists of one access transistor T1 and one eel capacitor Cs, its occupancy area of one dynamic memory 
cell DMC is dramatically small. Therefore, DRAM with large storage capacity is easily realizable. However, 
since the charge is held by Capacitor Cs in DRAM, the amount of charges decreases with the passage of 
time. Therefore, refresh actuation of re-accumulating a charge in Capacitor Cs for every fixed time amount 
is required. 

[0020] On the other hand, since the static memory cell SMC has bistability nature, its refresh actuation is 
unnecessary. However, since a static memory cell generally consists of six elements, the occupancy area 
of one memory cell SMC is larger than that of a dynamic memory cell. Therefore, it is difficult to realize 
SRAM with large storage capacity. 

[0021] Therefore, although SRAM shown in drawing 26 and drawing 29 did not need refresh actuation, it 
was difficult to realize what has large storage capacity. In order to realize what has large storage capacity, 
it is possible to replace the static memory cell SMC with the dynamic memory cell DMC. However, since 
refresh actuation is needed when the dynamic memory cell DMC is used, during refresh actuation, burst 
actuation cannot be performed but the problem that access efficiency falls arises. 
[0022] The object of this invention is offering the semiconductor memory which can perform refresh 
actuation during burst actuation. 

[0023] Other objects of this invention are offering a semiconductor memory with large storage capacity. 
[0024] The object of further others of this invention is offering a semiconductor memory with a quick 
access speed. 
[0025] 

[Means for Solving the Problem] A semiconductor memory concerning claim 1 is equipped with two or more 
memory cells, burst means, and refresh means. A burst means answers one external address signal 
supplied from the outside, and accesses at least two memory cells continuously among two or more 
memory cells. A refresh means is refreshed for one of memory cells among two or more memory cells 
during access by burst means. 

[0026] In a semiconductor memory concerning claim 2, a burst means of above-mentioned claim 1 is 
equipped with a read-out means, a storage means, and an output means. A read-out means answers one 
external address signal, and reads data from at least two memory cells. A storage means memorizes data 
read by read-out means. An output means carries out the sequential output of the data memorized by 



storage means. Furthermore, a refresh means of above-mentioned claim 1 is refreshed for one of memory 
cells, after data is memorized by storage means. 

[0027] In a semiconductor memory concerning claim 3, a burst means of above-mentioned claim 1 is 
equipped with an input means, a storage means, and a write-in means. An input means carries out the 
sequential input of the data supplied from the outside. A storage means memorizes data inputted by input 
means. A write-in means writes data which answered one external address signal and was memorized by 
storage means in at least two memory cells. Furthermore, a refresh means of above-mentioned claim 1 is 
refreshed for one of memory cells, before data is written in at least two memory cells. 
[0028] A semiconductor memory concerning claim 4 is equipped with a memory cell array, a decoding 
means, two or more storage means, an output means, a refresh address generating means, and an internal 
address supply means. A memory cell array contains two or more word lines, two or more bit line pairs, and 
two or more memory cells. Two or more bit line pairs intersect a word line. Two or more memory cells are 
prepared corresponding to an intersection of a word line and either of the bit line pairs. Each memory cell 
is connected to a bit line of a corresponding word line and a corresponding bit line pair which is either at 
least. A decoding means decodes a supplied internal address signal, and chooses one of word lines. Two or 
more storage means are established corresponding to a bit line pair. Each storage means memorizes data 
transmitted from a corresponding bit line pair. An output means carries out the sequential output of the 
data memorized by each of a storage means. A refresh address generating means generates a 
predetermined refresh address signal. An internal address supply means supplies a refresh address signal 
instead of being an external address signal, when data is transmitted to a storage means from a bit line pair 
while supplying an external address signal supplied from the outside to a decoding means as an internal 
address signal. 

[0029] In a semiconductor memory concerning claim 5, a refresh address generating means of above- 
mentioned claim 4 carries out sequential generating of at least two refresh address signals, after data is 
transmitted to a storage means from a bit line pair before the following data is again transmitted to a 
storage means from a bit line pair. 

[0030] A semiconductor memory concerning claim 6 is equipped with a memory cell array, a decoding 
means, two or more storage means, an input means, a refresh address generating means, and an internal 
address supply means. A memory cell array contains two or more word lines, two or more bit line pairs, and 
two or more memory cells. Two or more bit line pairs intersect a word line. Two or more memory cells are 
prepared corresponding to an intersection of a word line and either of the bit line pairs. Each memory cell 
is connected to a bit line of a corresponding word line and a corresponding bit line pair which is either at 
least. A decoding means decodes a supplied internal address signal, and chooses one of word lines. Two or 
more storage means are established corresponding to a bit line pair. Each storage means memorizes data 
which should be transmitted to a corresponding bit line pair. An input means carries out the sequential 
input of the data supplied from the outside at each of a storage means. A refresh address generating 
means generates a predetermined refresh address signal. Before data is transmitted to a bit line pair from 
a storage means, an internal address supply means supplies a refresh address signal instead of an external 
address signal, while supplying an external address signal supplied from the outside to a decoding means as 
an internal address signal. 

[0031] In a semiconductor memory concerning claim 7, a refresh address generating means of above- 
mentioned claim 4 or claim 6 carries out sequential generating of the refresh address signal so that a 
decoding means may choose each of a word line for every fixed period. 

[0032] In a semiconductor memory concerning claim 8, each of a memory cell of above-mentioned claim 4 
or claim 6 contains an access transistor and a eel capacitor. It will connect between corresponding one bit 
lines of a bit line pair and memory nodes, and an access transistor will answer potential of a corresponding 
word line, and will be in switch-on. A eel capacitor is connected between a memory node and a 
predetermined potential node to which predetermined potential is supplied. 

[0033] In a semiconductor memory concerning claim 9, each of a memory cell of above-mentioned claim 4 
or claim 6 contains the 1st access transistor, the 2nd access transistor, the 1st driver transistor, and the 



2nd driver transistor. It will connect between one corresponding bit line of a bit line pair and the 1st 
corresponding memory node, and the 1st access transistor will answer potential of a corresponding word 
line, and will be in switch-on. It will connect between a corresponding bit line of another side of a bit line 
pair and the 2nd corresponding memory node, and the 2nd access transistor will answer potential of a 
corresponding word line, and will be in switch-on. It will connect between the 1st memory node and a 
touch-down node, and the 1st driver transistor will answer potential of the 2nd memory node, and will be in 
switch-on. It will connect between the 2nd memory node and a touch-down node, and the 2nd driver 
transistor will answer potential of the 1st memory node, and will be in switch-on. 

[0034] A semiconductor memory concerning claim 10 is equipped with the 1st memory cell array, the 2nd 
memory cell array, two or more word lines, two or more 1st bit line pairs, 2nd at least one bit line pair, 
decoding means, two or more 1st storage means, 2nd at least one storage means, output means, refresh 
address generating means, and address supply means. The 1st memory cell array contains two or more 1st 
memory cells. Two or more 1st memory cells are arranged in the shape of [ which consists of two or more 
line and two or more 1st trains ] a matrix. Each 1st memory cell has the 1st access speed. The 2nd 
memory cell array adjoins one side to which the 1st memory cell array and line extend, is arranged, and 
contains two or more 2nd memory cells. Two or more 2nd memory cells are arranged in the shape of 
[ which consists of two or more lines and 2nd at least one train ] a matrix. Each 2nd memory cell has the 
2nd access speed quicker than the 1 st access speed. Two or morel word lines are arranged at two or more 
lines. Each word line is connected with the 1st and 2nd memory cells arranged at a corresponding line. Two 
or more 1st bit line pairs are arranged at two or more 1st trains, every — the 1st bit line pair is connected 
with the 1st memory cell arranged at the 1st corresponding train. The 2nd bit line pair is connected with 
the 2nd memory cell which has been arranged at the 2nd train and has been arranged at the 2nd train. A 
decoding means decodes a supplied internal address signal, and chooses one of word lines. Two or more 
1st storage means are established corresponding to the 1st bit line pair, every — the 1st storage means 
memorizes data transmitted from the 1 st corresponding bit line pair. The 2nd storage means is established 
corresponding to the 2nd bit line pair, and data transmitted from the 2nd corresponding bit line pair is 
memorized. An output means carries out the sequential output of the data memorized by each of the 1st 
and 2nd storage means: A refresh address generating means generates a predetermined refresh address 
signal. An internal address supply means supplies a refresh address signal instead of being an external 
address signal, when data is transmitted to the 1st and 2nd storage means from the 1st and 2nd bit line 
pairs while supplying an external address signal supplied from the outside to a decoding means as an 
internal address signal. 

[0035] A semiconductor memory concerning claim 1 1 is equipped with two or more blocks, an output 
means, a refresh address generating means, and an internal address supply means. Each block includes a 
memory cell array, a decoding means, and two or more storage means. A memory cell array contains two or 
more word lines, two or more bit line pairs, and two or more memory cells. Two or more bit line pairs 
intersect a word line. Two or more memory cells are prepared corresponding to an intersection of a word 
line and either of the bit line pairs. Each memory cell is connected to a bit line of a corresponding word line 
and a corresponding bit line pair which is either at least. A decoding means decodes a supplied internal 
address signal, and chooses one of word lines. Two or more storage means are established corresponding 
to a bit line pair. Each storage means memorizes data transmitted from a corresponding bit line pair. An 
output means carries out the sequential output of the data memorized by each of a storage means. A 
refresh address generating means generates a predetermined refresh address signal. An internal address 
supply means supplies a refresh address signal instead of being an external address signal, when data is 
transmitted to a storage means from a bit line pair in each block while supplying an external address signal 
supplied from the outside as an internal address signal to a decoding means in each block. 
[0036] A semiconductor memory concerning claim 12 is equipped with two or more blocks, input means, 
refresh address generating means, and address supply means. Each block includes a memory cell array, a 
decoding means, and two or more storage means. A memory cell array contains two or more word lines, 
two or more bit line pairs, and two or more memory cells. Two or more bit line pairs intersect a word line. 



Two or more memory cells are prepared corresponding to an intersection of a word line and either of the 
bit line pairs. Each memory cell is connected to a bit line of a corresponding word line and a corresponding 
bit line pair which is either at least. A decoding means decodes a supplied internal address signal, and 
chooses one of word lines. Two or more storage means are established corresponding to a bit line pair. 
Each storage means memorizes data which should be transmitted to a corresponding bit line pair. An input 
means carries out the sequential input of the data supplied from the outside at each of a storage means. A 
refresh advice generating means generates a predetermined refresh address signal. Before data is 
transmitted to a bit line pair from a storage means in each block, an internal address supply means supplies 
a refresh address signal instead of an external address signal, while supplying an external address signal 
supplied from the outside as an internal address signal to a decoding means in each block. 
[0037] A semiconductor memory concerning claim 13 is equipped with two or more blocks, burst means, 
and refresh means. Each block contains two or more memory cells. A burst means answers one external 
address signal supplied from the outside, and accesses continuously at least one memory cell in one block, 
and at least one memory cell in another block. A refresh means is refreshed for one in another block of 
memory cells, when a burst means has accessed at least one memory cell in one block. 
[0038] 

[Function] In such a semiconductor memory, one external address signal supplied from the outside is 
answered, and data is continuously read from two or more memory cells, or burst actuation that data is 
continuously written in two or more memory cells is performed. And 1 or two or more memory cells are 
refreshed in the midst to which such burst actuation is performed. Therefore, it is not necessary to refresh 
between burst actuation and its next burst actuation, and burst actuation can be performed continuously. 
[0039] 

[Example] Hereafter, the example of this invention is explained in detail with reference to a drawing. In 
addition, a same-among drawing sign shows the same or a considerable portion. 

[0040] [Example 1] drawing 1 is the block diagram showing the whole semiconductor-memory configuration 
in which the burst actuation by the example 1 of this invention is possible. This semiconductor memory is 
equipped with the memory cell array 10, the line decoder 12, the bit line precharge circuit 14, a sense 
amplifier and the write-in driver train 16, the bidirectional transfer bus group 17, the I / O register train 18, 
the bidirectional transfer bus group 19, and the input/output bus group 20 with reference to drawing 1 . 
[0041] The memory cell array 10 is equipped with two or more memory cells SMC prepared corresponding 
to two or more word lines WL1-WLx f two or more bit line pairs BL1/BL1 which intersect these word lines ~ 
BL4m and /BL4m, and these word lines and the intersection of a bit line pair. Therefore, the memory cell 
SMC is arranged in the shape of [ which consists of a line and a train ] a matrix. 

[0042] Drawing 2 is the circuit diagram showing the configuration of this memory cell SMC. This memory 
cell SMC is equipped with access transistors 101 and 102 and the driver transistors 103 and 104 with 
reference to drawing 2 . An access transistor 101 has the gate electrode which was connected between 
corresponding bit lines BL and memory nodes M2, and was connected to the corresponding word line WL. 
An access transistor 102 has the gate electrode which was connected between corresponding bit 
lines/BL(s), and memory nodes M3, and was connected with the corresponding word line WL. The driver 
transistor 103 has the gate electrode which was connected between the memory node M2 and the touch- 
down node 105, and was connected with the memory node M3. The driver transistor 104 has the gate 
electrode which was connected between the memory node M3 and the touch-down node 106, and was 
connected with the memory node M2. Therefore, unlike the static memory cell SMC of drawing 24 , this 
memory cell SMC does not have the high resistance R1 and R2. The SRAM system memory cell SMC of 
such a no-load holds data in the parasitic capacitance of the memory nodes M2 and M3. Therefore, this 
memory cell SMC cannot hold static data. 

[0043] Here, write-in actuation of this memory cell SMC is explained. For example, if the potential of a 
word line WL is set to H level when the potential of a bit line BL is [ a bit line / potential of BL ] L level on 
H level, both the access transistors 101 and 102 will be in switch-on. The potential of a bit line BL is 
transmitted to the memory node M2 through an access transistor 101 by this, and a bit line / potential of 



BL is transmitted to the memory node M3 through an access transistor 102. Therefore, the parasitic 
capacitance of the memory node M2 is charged, and, thereby, the potential of the memory node M2 serves 
as H level. On the other hand, the parasitic capacitance of the memory node M3 discharges, and, thereby, 
the potential of the memory node M3 serves as L level. Thus, even if it is the SRAM system memory cell 
SMC of a no-load, 1-bit data can be stored. Moreover, since this memory cell SMC is a SRAM system, 
data is written in a high speed from the memory cell DMC of drawing 22 . 

[0044] Next, read-out actuation of this memory cell SMC is explained. If the potential of a word line WL is 
set to H level when the charge of H level is accumulated in the memory node M2 and the charge of L level 
is accumulated in the memory node M3, both the access transistors, 101 and 102 will be in switch-on. The 
potential of the memory node M2 is transmitted to a bit line BL through an access transistor 101 by this, 
and the potential of the memory node M3 is transmitted to a bit line/BL through an access transistor 102. 
Therefore, 1 —bit complementary data appears in the bit line pairs BL1/BL1. In order that this memory cell 
SMC may hold data with the parasitic capacitance of the memory nodes M2 and M3 f that data disappears 
with the passage of time. Therefore, this memory cell SMC needs to be refreshed. 

[0045] Again, with reference to drawing 1 , the line decoder 12 decodes internal address signal intAdd, and 
chooses one of word lines WL1-WLx. The bit line precharge circuit 14 precharges all bit line pair BL(s)1, 
and /BL1 - BL(s)4m and /BL4m. 

[0046] A sense amplifier and the write-in driver train 16 consist of 4m piece the sense amplifier and the 
write-in drivers 161 -164m corresponding to the bit line pairs BL1/BL1 - BL4m, and /BL4m. Each sense 
amplifier amplifies the potential difference produced between the bit line pairs which correspond in read- 
out actuation. Each write-in driver amplifies the data which should be supplied to the bit line pair which 
corresponds in write-in actuation. 

[0047] The I / O register train 18 consists of a sense amplifier and 4m piece I / O registers 181 -184m 
corresponding to the write-in drivers 161 -164m. Each register stores the data amplified by the sense 
amplifier which corresponds in read-out actuation, and stores the data which should be amplified by the 
write-in driver which corresponds in write-in actuation. The bidirectional transfer bus group 17 consists of 
4m bidirectional transfer buses 171 -174m. Each bidirectional transfer bus transmits data mutually between 
corresponding sense amplifiers and write-in drivers, and I / O registers. 

[0048] The input/output bus group 20 consists of four input/output buses 201-204. Each input/output bus 
can convey m-bit data. The bidirectional transfer bus group 19 consists of 4m bidirectional transfer buses 
191 -194m. Each bidirectional transfer bus transmits data mutually between a corresponding I / O register 
and an input/output bus. The bidirectional transfer buses 191 and 195, — , 194m-3 transmit m-bit data 
simultaneously between I / O registers 181 and 185, — \ 194m-3 and an input/output bus 201. The 
bidirectional transfer buses 192 and 196, — , 194m~3 transmit m-bit data simultaneously between I / O 
registers 182 and 186, — , 184m-2 and an input/output bus 201. The bidirectional transfer buses 193 and 
197, — , 194m-1 transmit m-bit data simultaneously between I / O register 183,1 87,1 84m-1 and an 
input/output bus 203. The bidirectional transfer buses 194, 198, — , 194m transmit m-bit data 
simultaneously between I / O registers 184, 188, — , 184m and an input/output bus 204. 
[0049] This semiconductor memory is further equipped with an address register 22, the write control 
register 24, the AND gates 26 and 28, multiplexers (MUX) 30 and 40, the burst counter 32, and the read- 
out / write control circuit 34. 

[0050] An address register 22 answers address strobe ADS and clock signal CLOCK which are given 
through NAND gate 26, and incorporates the n-bit external address extAdd supplied from the outside 
inside. The write control register 24 incorporates the write-in enable signal which answered clock signal 
CLOCK and was supplied from the outside / WE inside. Read-out / write control circuit 34 answers a 
write-in enable signal / WE, generates a control signal CNT1 , and supplies it to the bit line precharge 
circuit 14, a sense amplifier, the write-in driver train 16, and I / O register 18. The burst counter 32 s 
answers the advance signal ADV and clock signal CLOCK which were supplied through the AND gate 28, 
and incorporates 2 bits of n-bit external address signal extAdd in an address register 22. Further, the burst 
counter 32 answers the 2-bit address signal, generates a selection signal SEL, and supplies it to a 



multiplexer 40. A multiplexer 40 answers the selection signal SEL, chooses one of four input/output buses 
201-204, and data is outputted from the selected input/output bus, or it inputs data into the selected 
input/output bus. The address signal of the remaining (n-2) bit in an address register 22 is supplied to a 
multiplexer 30. 

[0051] This semiconductor memory is further equipped with the refresh control circuit 36 and the refresh 
counter 38. The refresh control circuit 36 answers a control signal CNT2 from read-out / write control 
circuit 34, generates refresh enable signal REFE, and supplies it to the refresh counter 38, a multiplexer 30, 
and the read-out / write control circuit 34. The refresh counter 38 answers refresh enable signal REFE, 
and carries out sequential generating of the refresh address signal refAdd of a bit (n~2). The refresh 
address signal refAdd is supplied to a multiplexer 30. When refresh enable signal REFE is L level, a 
multiplexer 30 is supplied to the line decoder 12 by setting external address signal extAdd of a bit (n-2) to 
internal address signal intAdd. When refresh enable signal REFE is H level, a multiplexer 30 is supplied to 
the line decoder 12 by setting the refresh address signal refAdd of a bit (n-2) to internal address signal 
intAdd. 

[0052] (1) Explain burst read-out actuation, next burst read-out actuation of this semiconductor memory 
with reference to the timing chart of drawing 3 . If clock signal CLOCK of drawing 3 (a) starts while address 
strobe ADS of drawing 3 (c) is in H level, the n-bit external address signal Ai of drawing 3 (b) will be 
incorporated in an address register 22. 2 bits of this external address signal Ai are given to the burst 
counter 32, it remains (n-2) and a bit is given to the line decoder 12 as an internal address signal Ai of 
drawing 3 (e) through a multiplexer 30. The line decoder 12 decodes this internal address signal Ai, and 
chooses one of word lines WL1-WLx. If the i-th word line WLi corresponding to the internal address signal 
Ai is chosen, as shown in drawing 3 (f), the potential of the word line WLi will serve as H level. 
[0053] If the potential of a word line WLi is set to H level, the access transistors 101 and 102 in all the 
memory cells SMC connected to the word line WLi will be in switch-on. The potential of the memory node 
M2 in each memory cell SMC is transmitted to the bit line which corresponds through an access transistor 
101 by this, and the potential of the memory node M3 is transmitted to the bit line which corresponds 
through an access transistor 102. The potential difference which the potential difference produced 
between each bit line pairs by this, and was produced between each this bit line pairs is amplified by the 
corresponding sense amplifier, one potential of each bit line pair serves as H level by this, and the potential 
of another side serves as L level. Thus, the data of all the memory cells SMC connected to the selected 
word line is latched to sense amplifiers 161 -164m, respectively. 

[0054] Subsequently, the data latched to sense amplifiers 161 -164m is transmitted to I / O registers 181- 
184m through the bidirectional transfer buses 171 -174m, respectively. If data is transmitted to I / O 
registers 181-184m, as shown in drawing 3 (f), the potential of a word line WLi will fall to H level. 
[0055] Subsequently, if clock signal CLOCK of drawing 3 (a) starts while the advance signal ADV of drawing 
3 (d) is in H level, the increment of the address signal in the burst counter 32 will be carried put. Here, 
since three continuous advance signals ADV are given, the increment of the burst counter 32 is carried out 
3 times. Therefore, sequential supply of four kinds of selection signals SEL is carried out from the burst 
counter 32 at a multiplexer 40. Answering the first selection signal SEL, a multiplexer 40 chooses an 
input/output bus 201. For this reason, the data in I / O registers 181 and 185, — , 184m-3 is transmitted to 
an input/output bus 201 through the bidirectional transfer buses 191 and 195, — , 194m-3, respectively. 
The m-bit data Qi transmitted to the input/output bus 201 is outputted through a multiplexer 40. 
[0056] Then, a multiplexer 40 answers the following selection signal SEL, and chooses an input/output bus 
202 instead of an input/output bus 201. The data in I / O registers 182 and 186, — , 184m-2 is transmitted 
to this input/output bus 202 through the bidirectional transfer buses 192 and 196, — , 194m~2. Data Qi+1 
[ m-bit ] transmitted to the input/output bus 202 is outputted through a multiplexer 40. Then, a multiplexer 
40 answers the following selection signal SEL further, and chooses an input/output bus 203 instead of an 
input/output bus 202. The data in I / O registers 183 and 187, — , 194m-1 is transmitted to this 
input/output bus 203. Data Qi+2 [ m-bit ] transmitted to the input/output bus 203 are outputted through a 
multiplexer 40. Then, a multiplexer 40 answers the last selection signal SEL, and chooses an input/output 



bus 204 instead of an input/output bus 203. I / O registers [ 184, 188, — , 184m ] data is transmitted to 
this input/output bus 204. Data Qi+3 [ m-bit ] transmitted to the input/output bus 204 are outputted 
through a multiplexer 40. 

[0057] On the other hand, after the external address signal Ai in an address register 22 is given to the line 
decoder 12 through a multiplexer 30, the refresh control circuit 36 generates refresh enable signal REFE of 
H level, and gives it to the refresh counter 38 and a multiplexer 30. The refresh counter 38 answers refresh 
enable signal REFE, generates the refresh address signal A1 of a bit (n-2), and gives it to the line decoder 
12 as internal address signal intAdd through a multiplexer 30. The line decoder 12 decodes this internal 
address signal A1, and chooses one of word lines WL1-WLx. Here, as shown in drawing 3 (h), the potential 
of the 1st word line WL1 corresponding to internal address signal aluminum serves as H level. Thereby, all 
the memory cells SMC connected to the selected word line WL1 are refreshed for all. Since the potential 
of the previous word line WLi has fallen to L level at this time, the data of a memory cell SMC connected 
to that word line WLi is not destroyed. Thus, since it acts as the crossing couple of the driver transistors 
103 and 104 in the memory cell SMC, all the memory cells SMC connected to the word line only by the 
potential of a word line starting are refreshed. 

[0058] Subsequently, if the external address signal Aj is incorporated as shown in drawing 3 (b), as the 
potential of one word line WLj corresponding to the external address signal Aj is shown in drawing 3 (f), it 
will start on H level. Therefore, the data of all the memory cells SMC connected to this word line WLj is 
latched to I / O registers 181 -184m. Subsequently, as shown in drawing 3 (g), the first m-bit data Qj is 
outputted through an input/output bus 201 and a multiplexer 40 among these 4m bits data. Subsequently, 
the following data Qj+1 [ m-bit ] is outputted through an input/output bus 202 and a multiplexer 40 among 
these 4m bits data. Subsequently, the following data Qj+2 [ m-bit ] are outputted through an input/output 
bus 203 and a multiplexer 40 among these 4m bits data. Subsequently, data Qj+3 [ remaining m-bit ] are 
outputted through an input/output bus 204 and a multiplexer 40 among these 4m bits data. 
[0059] As shown in drawing 3 (e), after the internal address signal Aj is given from the address register 22 
to the line decoder 12 to the line decoder 12, the refresh address signal A2 is given from the refresh 
counter 38 to the line decoder 12. Therefore, as the potential of one word line WL2 corresponding to this 
refresh address A2 is shown in drawing 3 (h), it starts on H level. Therefore, all the memory cells SMC 
connected to this word line WL2 are refreshed. 

[0060] Thus, since all the memory cells SMC connected to one word line are refreshed while data is 
continuously read from the memory cell SMC connected to one word line by burst actuation, it is not 
necessary to perform refresh actuation between one burst actuation and another burst actuation, and it 
becomes possible to perform burst actuation continuously. 

[0061] (2) Explain burst write-in actuation, next burst write-in actuation of this semiconductor memory 
with reference to the timing chart of drawing 4 . As shown in drawing 4 (h), the m-bit data Qi first supplied 
from the outside is stored in I / O registers 181 and 185, — , 184m-3 through a multiplexer 40, an 
input/output bus 201 and the bidirectional transfer buses 191 and 195, — , 194m-3, respectively. Next, data 
Qi+1 [ m-bit ] supplied is stored in I / O registers 182 and 186, — , 184m-2 through a multiplexer 40, an 
input/output bus 202 and the bidirectional transfer buses 192 and 196, — , 194m-2, respectively from the 
outside. Data Qi+2 [ m-bit ] furthermore supplied to the degree from the outside are stored in I / O 
registers 183 and 187, — , 184m-1 through a multiplexer 40, an input/output bus 203 and the bidirectional 
transfer buses 193 and 197, — , 194m-1, respectively. Finally data Qi+3 [ m-bit ] supplied are stored in I / 
O registers 184, 188, — , 184m through a multiplexer 40, an input/output bus 204, and the bidirectional 
transfer buses 194, 198, — , 194m, respectively from the outside. In addition, these data Qi-Qi +3 is 
answered and stored in the write-in enable signal of L level / WE as shown in drawing 4 (d). 
[0062] As the external address signal Ai of drawing 4 (b) is answered and it is shown in drawing 4 (j) on the 
other hand, the potential of one word line WLi serves as H level. Thereby, the 4m bit data stored in I / O 
registers 181 -184m is amplified by the write-in drivers 161 -164m, respectively, and is written in all the 
memory cells SMC further connected to the word line WLi. 

[0063] Moreover, while data Qi-Qi +3 from the outside is stored in I / O registers 181 -184m in this way, as 



shown in drawing 4 (f), the refresh address signal A1 is given from the refresh counter 38 to the line 
decoder 12, and as shown in drawing 4 (i) by this, the potential of one word line WL1 starts on H level. 
Therefore, all the memory cells SMC connected to this word line WL1 are refreshed. 
[0064] Subsequently, while data Qj-Qj +3 is stored in I / O registers 181 -184m from the exterior, the 
refresh address signal A2 is given to the line decoder 12, the potential of the word line WL2 corresponding 
to the refresh address signal A2 serves as H level from the refresh counter 38, and all the memory cells 
SMC connected to the word line WL2 by that cause are refreshed. 

[0065] Thus, since all the memory cells connected to one word line are refreshed while 4m bit data is 
continuously stored in the I / O register train 18, it is not necessary to refresh between a certain burst 
write-in actuation and its following burst write-in actuation. Therefore, it becomes possible to perform 
burst write-in actuation continuously. 

[0066] According to this example 1, since a memory cell can be refreshed during burst read-out / write-in 
actuation, the continuous burst actuation is attained. Here, since read-out/write data is temporarily stored 
in a I / O register, data is not destroyed by refreshing during burst actuation. And since it is chosen from a 
word line WL1 as order for refresh of all the word lines WL1-WLx, all the memory cells SMC are refreshed 
in homogeneity. Moreover, since the memory cell SMC does not have high resistance, compared with a high 
resistance-load mold static memory cell, layout area becomes small. Therefore, it is possible to enlarge 
storage capacity of this semiconductor memory. Moreover, since it acts as the crossing couple of the 
driver transistors 103 and 104 in this memory cell SMC, that access speed is quicker than a dynamic 
memory cell, moreover the potential of a word line only starts and this memory cell SMC is refreshed. 
Therefore, it is not necessary to operate a sense amplifier at the time of refresh, and actuation high-speed 
as a whole is attained. Furthermore, since this memory cell SMC does not have the load element, about 20 
- 30% of manufacturing processes may be reduced. The yield improves by this and a large cost cut can be 
expected. Therefore, although this semiconductor memory has the engine performance equivalent to SRAM, 
it can realize larger storage capacity than SRAM. 

[0067] [Example 2] drawing 5 is the block diagram showing the whole semiconductor-memory configuration 
by the example 2 of this invention. Unlike drawing 1 , with reference to drawing 5 , the memory cell DMC in 
this semiconductor memory is equipped with one access transistor and one eel capacitor. Therefore, this 
memory cell DMC is the same as what was shown in drawing 22 . 

[0068] (1) Explain burst read-out actuation, next burst read-out actuation of this semiconductor memory 
with reference to the timing chart of drawing 6 . In this example 2, before data is read from a memory cell 
DMC, all bit line pair BL(s)1, and /BL1 - BL(s)4m and /BL4m are precharged by the bit line precharge 
circuit 14 medium potential Vcc / 2 (Vcc is power supply potential). Subsequently, the supplied external 
address signal Ai is answered and one word line WLi is chosen. Data is read from all the memory cells DMC 
connected to the word line WLi chosen by this. In this memory cell DMC, data is memorized by 
accumulating a charge in a eel capacitor. Therefore, if the access transistor of a memory cell DMC will be 
in switch-on, relocation of a charge will be performed between a bit line and a eel capacitor. For example, if 
an access transistor will be in switch-on when the eel capacitor is fully charged, it will flow into the bit line 
with which the charge of a eel capacitor corresponds, and the potential of the bit line will rise slightly from 
medium potential. If an access transistor will be in switch-on when the eel capacitor is discharging 
thoroughly, the corresponding charge of a bit line will flow into a eel capacitor, and the potential of the bit 
line will fall slightly from medium potential Vcc / 2. Thus, selection of a word line produces the potential 
difference between all bit line pair BL(s)1, and /BL1 - BL(s)4m and /BL4m. The potential difference 
produced between each bit line pair is amplified by the corresponding sense amplifier. Therefore, in this 
example 2, time amount as shown in drawing 6 (g) and (h) f after the potential of a word line WLi starts until 
the first m-bit data Qi is outputted becomes longer than that of the above-mentioned example 1 . Since it 
is the same as that of an example 1 except it in the place where the place mentioned above differs from 
burst read-out actuation of an example 1, the detailed explanation is omitted. 

[0069] (2) Burst write-in actuation drawing 7 is a timing chart which shows burst write-in actuation of this 
semiconductor memory. Since this burst write-in actuation is the same as that of it of the above- 



mentioned example 1 almost, that detailed explanation is omitted. 

[0070] According to this example 2, since it can refresh during burst read-out / write-in actuation like the 
above-mentioned example 1, burst actuation can be performed continuously. Moreover, although the 
consumed electric current increases in order for access speed to become slow rather than the above- 
mentioned example 1 since the dynamic memory cell is used, and to operate a sense amplifier moreover at 
the time of refresh, the occupancy area of this dynamic memory cell DMC serves as a quadrant of that of 
the static memory cell SMC. Therefore, it is easy to realize a semiconductor memory with big storage 
capacity, and the manufacturing cost also drops to about 1/4 of the above-mentioned example 1. 
[0071] [Example 3] drawing 8 is the block diagram showing the whole semiconductor-memory configuration 
by the example 3 of this invention. This example 3 divides the above-mentioned example 1 into two blocks 
B1 and B-2. Each block is equipped with the memory cell array 10, the line decoder 12, the bit line 
precharge circuit 14, a sense amplifier and the write-in driver train 16, the bidirectional transfer bus group 
17, the I / O register train 18, and the bidirectional transfer bus group 19. Each block operates like the 
above-mentioned example 1. 

[0072] According to this example 3, a word line is divided and that length has become half [ of the above- 
mentioned example 1 ]. Therefore, the load which one word line has becomes small, and can start the 
potential of a word line quickly rather than the above-mentioned example 1 . In addition, even if it divides a 
bit line into plurality, the same effect as this is acquired. 

[0073] [Example 4] drawing 9 is the block diagram showing the whole semiconductor-memory configuration 
by the example 4 of this invention. With reference to drawing 9 , it has this semiconductor memory with the 
memory cell array 41 of a DRAM system, and the memory cell array 10 of a SRAM system. The 3m bit line 
pairs DBL1/DBL1 - DBL3m, and /DBL3m are arranged at the memory cell array 41. Bit line pair [ of m ] 
SBL1/SBL1 - SBLm, and/SBLm is arranged at the memory cell array 10. 

[0074] Corresponding to the memory cell array 10, the sense amplifier and the write-in driver train 42 of a 
SRAM system are arranged, and the sense amplifier and the write-in driver train 44 of a DRAM system are 
arranged corresponding to the memory cell array 41. Moreover, corresponding to a sense amplifier and the 
write-in driver train 42, I / O register 47 of a SRAM system is arranged, and I / O register 48 of a DRAM 
system is arranged corresponding to the sense amplifier and the write-in driver train 44. A sense amplifier 
and the write-in driver train 42 consist of m sense amplifiers and write-in drivers 421 -42m. A sense 
amplifier and the write-in driver train 44 consist of 3m piece a sense amplifier and the write-in drivers 
441 -443m. I / O register 47 consists of a sense amplifier and m I / O registers 471 -47m corresponding to 
the write-in drivers 421 -42m. The I / O register train 48 consists of a sense amplifier and 3m piece I / O 
registers 481 -483m corresponding to the write-in drivers 441 -443m. 

[0075] Between the sense amplifier, the write-in driver train 42, and I / O register 47, the bidirectional 
transfer bus group 45 which consists of m bidirectional transfer buses 451 -45m is arranged. Between the 
sense amplifier, the write-in driver train 44, and the I / O register train 48, the bidirectional transfer bus 
group 46 which consists of 3m bidirectional transfer buses 461 -463m is arranged. 

[0076] (1) Burst read-out actuation drawing 10 is a timing chart which shows burst read-out actuation of 
this semiconductor memory. If the external address signal Ai is answered and one word line WLi is chosen 
with reference to the timing chart of drawing 10 , data will be read from all the memory cells SMC and DMC 
connected to the selected word line WLi to all bit line pair SBL(s)1, /SBL1 - SBLm(s), /SBLm and 
DBL1/DBL1 - DBL3m, and /DBL3m. In order that a memory cell SMC may operate at a high speed from a 
memory cell DMC, as shown in drawing 10 (g) and (h), it opts for a sense amplifiers [ of a SRAM system / 
421-42m ] output more quickly than a sense amplifiers [ of a DRAM system / 441-463m ] output. 
[0077] Therefore, the m-bit data Qi is latched to a sense amplifier and the write-in driver train 42 more 
quickly than a sense amplifier and the write-in driver train 44. This m-bit data Qi is transmitted and 
outputted to I / O register 47 through the bidirectional transfer bus group 45. Thus, while m-bit data is 
outputted from the memory cell array 10 of a SRAM system, the 3m bit data from the memory cell array 41 
of a DRAM system is latched to a sense amplifier and the write-in driver train 44. 3m bit data is 
transmitted to the I / O register train 48 through the bidirectional transfer bus group 46. Data Qi+1 [ m- 



bit ] is outputted following Data Qi among the 3m bit data stored in the I / O register train 48. 
Subsequently, others and data Qi+2 [ m-bit ] are outputted among the 3m bit data stored in the I / O 
register train 48. And data Qi+3 [ remaining m-bit ] are outputted among the 3m bit data stored in the I / 
O register train 48. 

[0078] It is the same as that of the example mentioned above that the memory cells SMC and DMC 
connected to the word line by the potential of one word line serving as H level as shown in drawing 10 Q) 
are refreshed while the burst output of 4m bit data Qi— Qi +3 is carried out. 

[0079] (2) Burst write-in actuation drawing 1 1 is a timing chart which shows burst write-in actuation of 
this semiconductor memory. As shown in drawing 1 1 , the m-bit data Qi inputted first is stored in m 
corresponding memory cells SMC of a SRAM system, and data Qi+1-Qi+3 [ 3m bit ] following it are stored 
in the corresponding memory cell DMC of a DRAM system. While 4m bit data Qi-Qi +3 is stored in the I / 
O register trains 47 and 48, the point for which all the memory cells SMC and DMC connected to the word 
line WL1 by the potential of one word line WL1 serving as H level as shown in drawing 1 1 (i) are refreshed 
is the same as the example mentioned above. 

[0080] According to this example 4, since it can refresh during burst read-out / write-in actuation, burst 
actuation can be performed continuously. And since most memory cells consist of one access transistor 
and one eel capacitor, a semiconductor memory with large storage capacity is easily realizable. Moreover, 
since data is first read from the memory cell SMC of a SRAM system with a quick access speed, exact 
data can be read immediately after the potential of a word line is started. 

[0081] [Example 5] drawing 12 is the block diagram showing the whole semiconductor-memory 
configuration by the example 5 of this invention. With reference to drawing 12 , this semiconductor memory 
is equipped with two blocks B1 and B-2, and is equipped with the block decoder 50 for choosing these 
blocks further. Each block is equipped with the memory cell array 10, the line decoder 12, the bit line 
precharge circuit 14, a sense amplifier and the write-in driver train 16, the read-out buffer 54, the write-in 
buffer 55, and a multiplexer (MUX) 52. 

[0082] The output of the burst counter 32 is given to the block decoder 50 and a multiplexer 52. The block 
decoder 50 answers the output of the burst counter 32, and generates the block signal BLK2 for activating 
the block signal BLK1 for activating block B1, or block B-2. The block signals BLK1 or BLK2 are given to a 
multiplexer 52, the read-out buffer 54, and the write-in buffer 55. The refresh address signal refAdd from 
the refresh counter 38 is given to block B1 and the multiplexer 52 of B-2, respectively. A multiplexer 52 
answers the block signals BLK1 or BLK2, chooses the address signal from an address register 22 and the 
burst counter 32, and the refresh address signal refAdd from the refresh counter 38, and gives the 
selected address signal to the line decoder 12. The read-out buffer 54 and the write-in buffer 55 answer 
the block signals BLK1 or BLK2, and are activated. Therefore, the read-out buffer 54 and the write-in 
buffer 55 in block B1 and B~2 constitute a multiplexer. 

[0083] (1) Burst read-out actuation ** drawing 13 is a timing chart which shows an example of burst read- 
out actuation of this semiconductor memory. If clock signal CLOCK starts [ address strobe ADS ] between 
H level as shown in drawing 13 , the external address signal Ai will be incorporated by the address register 
22. 2 bits of this external address signal Ai are stored in the burst counter 32. Between H level, if clock 
signal CLOCK starts, as for the burst counter 32, the increment of the advance signal ADV will be carried 
out. The value in the burst counter 32 is given to the block decoder 50. Therefore, the block decoder 50 
makes H level the block signals BLK1 and BLK2 by turns. That is, the block decoder 50 chooses block B1 
and B-2 by turns. When the block signal BLK1 is H level, the multiplexer 52 in block B1 supplies the 
address signal from an address register 22 and the burst counter 32 to the line decoder 12. Therefore, in 
block B1, the line decoder 12 chooses one word line WLi corresponding to the external address signal Ai. If 
a word line WLi is chosen, data will be read from all the memory cells SMC connected to the selected word 
line WLi to bit line pair BL1 / BL1-BLm, and /BLm, and the m-bit data Qi will be further outputted through 
the sense amplifier train 16 and the read-out buffer 54. 

[0084] On the other hand, since block BLK2 is L level when the block signal BLK1 is H level, the 
multiplexer 52 in block B-2 supplies the refresh address B1 from the refresh counter 38 to the line 



decoder 12. Therefore, in block B-2, the line decoder 12 chooses the word line corresponding to the 
refresh address signal B1. All the memory cells connected to the selected word line by this are refreshed. 
[0085] Subsequently, if clock signal CLOCK starts [ the advance signal ADV ] between H level, the 
increment of the burst counter 32 will be carried out. Therefore, if the block signal BLK2 is set to H level, 
internal address signal Ai+1 from an address register 22 and the burst counter 32 will be supplied to the 
line decoder 12 through the multiplexer 52 in block B-2. Therefore, the line decoder 12 chooses word line 
WLi+1 corresponding to the internal address signal Ai+1. The potential of selected word line WLi+1 serves 
as H level, as shown in drawing 1 3 (g), and data Qi+1 [ m-bit ] is outputted from all the memory cells SMC 
connected to the word line WLi+1 selected by this. 

[0086] On the other hand, when the block signal BLK2 is H level, since the block signal BLK1 serves as L 
level, the refresh address signal A1 from the refresh counter 38 is supplied to the line decoder 12 through 
the multiplexer 52 in block B1. Therefore, the tine decoder 12 chooses the word line corresponding to the 
refresh address signal A1, and all the memory cells SMC connected to the selected word line by this are 
refreshed for it. 

[0087] Like the following, while data Qi+2 [ m-bit ] are outputted from block B1 t the memory cell in block 
B-2 is refreshed, and while data Qi+3 [ m-bit ] are further outputted from block B-2, the memory cell 
within block B1 is refreshed. 

[0088] Thus, one external address signal Ai is answered and m-bit data is read from block B1 and B-2 by 
turns. While data is read from the block B1 during such a series of burst actuation, the memory cell in 
block B-2 is refreshed, and while data is read from block B-2 to reverse, the memory cell within block B1 
is refreshed. 

[0089] (2) Burst write-in actuation ** drawing 14 is a timing chart which shows an example of burst write- 
in actuation of this semiconductor memory. As shown in drawing 14 , the m-bit data Qi supplied first is 
written in the memory cell SMC connected to the word line corresponding to the internal address signal Ai. 
On the other hand, the memory cell SMC connected to the word line corresponding to the refresh address 
signal B1 in block B-2 during the store to block B1 is refreshed. 

[0090] Then, data Qi+1 [ m-bit ] supplied is written in the memory cell SMC connected to the word line 
corresponding to internal address signal Ai+1 in block B-2. On the other hand, the memory cell SMC 
connected to the word line corresponding to the refresh address signal A1 in the block B1 during this store 
is refreshed. 

[0091] Like the following, data Qi+2 [ m-bit ] supplied continuously are written in the memory cell within 
block B1, and the memory cell in block B-2 is refreshed for them in the meantime. Data Qi+3 [ m-bit ] 
which furthermore continued and were supplied are written in the memory cell in block B-2, and the 
memory cell within block B1 is refreshed for them in the meantime. 

[0092] Thus, one external address signal Ai is answered and data Qi-Qi +3 supplied every m bits 4 times 
continuously is written in block B1 and B-2 by turns. And while data is written in the memory cell SMC 
within block J31. the memory cell in block B-2 is refreshed, and while data is written in reverse at the 
memory cell SMC in block B-2 f the memory cell SMC within block B1 is refreshed. That is, refresh 
actuation is performed to the midst to which a series of burst actuation is performed over block B1 and B- 
2. 

[0093] (3) Burst read-out actuation ** drawing 15 is a timing chart which shows other examples of burst 
read-out actuation of this semiconductor memory. As shown in drawing 15 , in this burst read-out 
actuation, Data Qi and Qi+1 are continuously read from the memory cell SMC within block B1, and, 
subsequently data Qi+2 and Qi+3 are continuously read from the memory cell SMC in block B-2. On the 
other hand, while Data Qi and Qi+1 are continuously read from the memory cell SMC within block B1, the 
memory cell SMC in block B-2 is refreshed continuously. Moreover, while data Qi+2 and Qi+3 are 
continuously read from the memory cell SMC in block B-2, the memory cell within block B1 is refreshed 
continuously. 

[0094] Thus, when data is read by turns by a unit of 2 times over block B1 and B-2, the memory cell within 
the block with which data is not read may be refreshed. 



[0095] (4) Burst write-in actuation ** drawing 1 6 is a timing chart which shows other examples of burst 
write-in actuation of this semiconductor memory. As shown in drawing 16 , in this burst write-in actuation, 
Data Qi and Qi+1 are continuously written in the memory cell SMC within block B1, and data Qi+2 and Qi+3 
are continuously written in the memory cell SMC in block B-2. On the other hand, while Data Qi and Qi+1 
are continuously written in the memory cell SMC within block B1, the memory cell SMC in block B-2 is 
refreshed continuously. Moreover, while data Qi+2 and Qi+3 are continuously written in the memory cell 
SMC in block B-2, the memory cell SMC within block B1 is refreshed. 

[0096] Thus, when data is continuously written in block B1 and B-2, the memory cell within the block with 
which data is not written in may be refreshed. 

[0097] Although one refresh actuation is performed during one burst actuation in the example which 
carried out [example 6] ****, when the time amount of one burst actuation is long, two refresh actuation 
or more may be performed during one burst actuation. Drawing 17 is a timing chart which shows the case 
where three refresh actuation is performed during one burst read-out actuation. 

[0098] If the external address signal Ai is answered and one word line WLi is chosen as shown in drawing 
17 , data will be read from all the memory cells connected to the selected word line WLi. In this case, since 
seven advance signals ADV are given to one address strobe ADS, m-bit data Qi-Qi +7 is outputted 
continuously 8 times, respectively. Therefore, since the non-selection period of a word line becomes long 
as shown in drawing 1 7 (f), three word lines are chosen continuously and, thereby, all the memory cells 
connected to three they-choseh word lines are refreshed in the meantime. 
[0099] [Example 7] drawing 18 is the block diagram showing the whole semiconductor-memory 
configuration by the example 7 of this invention. Unlike the example 5 of drawing 12 , with reference to 
drawing 18 , each block in this semiconductor memory is equipped with the train decoder 60, a multiplexer 
62, and a sense amplifier and the write-in driver 161. In this example 7, the internal address signal from the 
burst counter 32 is supplied to the train decoder 60 through a multiplexer 52 and the line decoder 12. A 
multiplexer 62 answers a decoding signal from the train decoder 60, chooses one of the bit line pair BL1 / 
BL1-BLm, and /BLm(s), and connects that one selected bit line pair to one sense amplifier and the write- 
in driver 161 which were prepared corresponding to this multiplexer 62. 

[0100] Therefore, in burst read-out actuation, one of the m-bit data read to the bit line pair BL1 / BL1- 
BLm, and /BLm is supplied to a sense amplifier 161 by the multiplexer 62. The supplied data is amplified by 
the sense amplifier 161, and is further outputted through the read-out buffer 54. Like this, it remains (m-1), 
and 1 bit also of data of a bit is also suppljed at a time to a sense amplifier 161, and it is further outputted 
through the read-out buffer 54. 

[0101] On the other hand, in burst write-in actuation, sequential supply of the m-bit data is carried out 
through the write-in buffer 55 at the write-in driver 161. The supplied data is amplified by the write-in 
driver 161, and sequential supply is further carried out by the multiplexer 62 to the bit line pair BL1 / BL1- 
BLm, and /BLm. 

[0102] Also in this example 7, refresh actuation is performed to the midst by which refresh actuation is 
performed to the midst to which read-out actuation is performed in the block B1 in block B-2, and read- 
out actuation is carried out to reverse in block B-2 in block B1. Moreover, in block B1, refresh actuation is 
performed to the midst by which refresh actuation is performed to the midst to which write-in actuation is 
performed in the block B1 in block B-2, and write-in actuation is carried out to reverse in block B-2. 
[0103] According to this example 7, since one of the bit line pair BL1 / BL1-BLm, and /BLm(s) is chosen 
by the train decoder 60 and the multiplexer 62, only a sense amplifier and one write-in driver 161 should 
just be formed. 

[0104] [Example 8] drawing 19 is the block diagram showing the whole semiconductor-memory 
configuration by the example 8 of this invention. This semiconductor memory is equipped with q blocks B1- 
Bq and block selection decoders 64 with reference to drawing 19 . Each block is equipped with the memory 
cell array 10, the line decoder 12, the bit line precharge circuit 14, a sense amplifier and the write-in driver 
train 16, the I / O register train 18, a multiplexer 52, and the OR gate 66. A multiplexer 52 supplies the 
internal address signal of the bit (n-2-p) from an address register 22 to the line decoder 12, when refresh 



enable signal REFE is L level, and when refresh enable signal REFE is H level, it supplies the refresh 
address signal refAdd of the bit (n-2-p) from the refresh counter 38 to the line decoder 12. The block 
selection decoder 64 answers a p-bit internal address signal from an address register 22, and makes H 
level one of the block selection signals BS1-BSq. The OR gate 66 receives one block selection signal and 
refresh enable signal REFE, and supplies the OR output to a line decoder, a sense amplifier, the write-in 
driver train 16, and the I / O register train 18. Therefore, each block is activated when either a 
corresponding block selection signal or refresh enable signal REFE is H level. 

[0105] (1) Burst read-out actuation drawing 20 is a timing chart which shows burst read-out actuation of 
this semiconductor memory. For example, if the block selection signal BS 1 is set to H level among the 
block selection signals BS1-BSq, only block B1 will be activated. Therefore, the internal address signal of a 
bit is supplied to the line decoder 12 through the multiplexer 52 in block B1 among the external address 
signals Ai in an address register 22 (n-2-p). The line decoder 12 answers the supplied internal address 
signal, and chooses one word line. The potential of the selected word Jine serves as H level, as shown in 
drawing 20 (h). Data is read from all the memory cells connected to the selected word line by this, and it is 
further latched to the I / O register train 18 through the sense amplifier train 16 and the bidirectional 
transfer bus 1 7. The 4m bit data latched to the I / O register train 1 8 answers the burst counter 32, and is 
outputted m bits at a time. That is, as shown in drawing 20 (j), the m-bit data Qi is outputted first, it 
continues, and data Qi+1 is outputted, it continues further, data Qi+2 are outputted, and, finally data Qi+3 
are outputted. 

[0106] If refresh enable signal REFE is set to H level on the other hand as shown in drawing 20 (f) while the 
burst output of the data is carried out in this way, the refresh enable signal REFE will be supplied to the 
line decoder 12 etc. through the OR gate 66 in all blocks B1-Bq. Therefore, non-choosing block B~2-Bq is 
also activated. Moreover, if refresh enable signal REFE is set to H level, the refresh address signal A1 from 
the refresh counter 38 will be supplied to the line decoder 12 through the multiplexer 52 in all blocks B1- 
Bq. Therefore, also in block B~2-Bq of not choosing not only in the selected block B1, as shown in drawing 
20 (i) and (I), the potential of one word line corresponding to the refresh address signal A1 serves as H 
level. All the memory cells connected to the selected word line by this are refreshed. In addition, the 
increment of the refresh address signal refAdd is answered and carried out to the fall of refresh enable 
signal REFE. 

[0107] (2) Burst write-in actuation drawing 21 is a timing chart which shows burst write-in actuation of 
this semiconductor memory. In burst write-in actuation, as shown in drawing 21 (j), m-bit data Qi-Qi +3 is 
latched to the I / O register train 18 in a selection block (for example, B1), respectively. Subsequently, if 
the potential of one word line in the selection block B1 is set to H level as is shown in drawing 21 (h), the 
4m bit data Qi-Qi +3 will be written in all the memory cells connected to the word line. 

[0108] If refresh enable signal REFE is set to H level on the other hand as shown in drawing 21 (f) while the 
burst input of data Qi-Qi +3 is carried out in this way, not only a selection block but a non-choosing block 
will be activated. Therefore, in all blocks B1-Bq, the line decoder 12 answers the supplied refresh address 
signal A1, and chooses one word line. As shown in drawing 21 (i) and (I) by this, the potential of the word 
line serves as H level, and all the memory cells connected to the word line are refreshed. 
[0109] Thus, while refreshing during burst actuation in a selection block, also in a non-choosing block, it 
may be made to refresh. 

[0110] As mentioned above, although the example of this invention was explained in full detail, the range of 
this invention is not limited by the example mentioned above, and this invention can be carried out in the 
mode which added various amelioration, correction, deformation, etc. based on this contractor's information 
within limits which do not deviate from that main point. 
[0111] 

[Effect of the Invention] Since refresh is performed during burst actuation as mentioned above according 
to this invention, it is possible to perform burst actuation continuously. Moreover, since refresh is 
performed during burst actuation in spite of adopting the dynamic memory cell to be refreshed, it can be 
dealt with like SRAM. Furthermore, since the dynamic memory cell is adopted, a semiconductor memory 



. with large storage capacity is easily realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole semiconductor-memory configuration by the example 

1 of this invention. 

[Drawing 2] It is the circuit diagram showing the configuration of one memory cell in the semiconductor 
memory shown in drawing 1 . 

[Drawing 3] It is the timing chart which shows burst read-out actuation of the semiconductor memory 
shown in drawing 1 . 

[Drawing 4] It is the timing chart which shows burst write-in actuation of the semiconductor memory 
shown in drawing 1 . 

[Drawing 5] It is the block diagram showing the whole semiconductor-memory configuration by the example 

2 of this invention. 

[Drawing 6] It is the timing chart which shows burst read-out actuation of the semiconductor memory 
shown in drawing 5 . 

[Drawing 7] It is the timing chart which shows burst write-in actuation of the semiconductor memory 
shown in drawing 5 . 

[Drawing 8] It is the block diagram showing the whole semiconductor-memory configuration by the example 

3 of this invention. 

[Drawing 9] It is the block diagram showing the whole semiconductor-memory configuration by the example 

4 of this invention. 

[Drawing 10] It is the timing chart which shows burst read-out actuation of the semiconductor memory 
shown in drawing 9 . 

[Drawing 1 1] It is the timing chart which shows burst write-in actuation of the semiconductor memory 
shown in drawing 9 . 

[Drawing 12] It is the block diagram showing the whole semiconductor-memory configuration by the 
example 5 of this invention. 

[Drawing 13] It is the timing chart which shows an example of burst read-out actuation of the 
semiconductor memory shown in drawing 12 . 

[Drawing 14] It is the timing chart which shows an example of burst write-in actuation of the 
semiconductor memory shown in drawing 12 . 

[Drawing 15] It is the timing chart which shows other examples of burst read-out actuation of the 
semiconductor memory shown in drawing 12 . 

[Drawing 1 6] It is the timing chart which shows other examples of burst write-in actuation of the 
semiconductor memory shown in drawing 12 . 

[Drawing 1 7] It is the timing chart which shows burst read-out actuation of the semiconductor memory by 
the example 6 of this invention. 

[Drawing 18] It is the block diagram showing the whole semiconductor-memory configuration by the 
example 7 of this invention. 

[Drawing 19] It is the block diagram showing the whole semiconductor-memory configuration by the 
example 8 of this invention. 

[Drawing 20] It is the timing chart which shows burst read-out actuation of the semiconductor memory 



shown in drawing 19 . 

[Drawing 21] It is the timing chart which shows burst write-in actuation of the semiconductor memory 
shown in drawing 19 . 

[Drawing 22] It is the circuit diagram showing the configuration of the memory ceil of DRAM. 

[Drawing 23] It is drawing showing the configuration of the memory cell shown in drawing 22 , and is the 

cross section where (a) met the plan and (b) met the B-B line in (a). 

[Drawing 24] It is the circuit diagram showing the configuration of the memory cell of SRAM. 
[Drawing 25] It is the plan showing the configuration of the memory cell shown in drawing 24 . 
[Drawing 26] It is the block diagram showing an example of the conventional SRAM in which burst 
actuation is possible. 

[Drawing 27] It is the timing chart which shows burst read-out actuation of SRAM shown in drawing 26 . 
[Drawing 28] It is the timing chart which shows burst write-in actuation of SRAM shown in drawing 26 . 
[Drawing 29] It is the block diagram showing other examples of the conventional SRAM in which burst 
read-out actuation is possible. 
[Description of Notations] 

10 41 A memory cell array, 12 A line decoder, 16, 42, 44 A sense amplifier and a write-in driver train, 18, 47, 
48 An input register train, 32 Burst counter, 36 A refresh control circuit, 38 A refresh counter, 50 Block 
decoder, 60 A train decoder, WL1 -WLx A word line, BL1/BL1 - BL4m, /BL4m, SBL1/SBL1 - SBLm, 
/SBLm, DBL1/DBL1 - DBL3m, /DBL3m Bit line pair, SMC, DMC A memory cell, extAdd An external 
address signal, refAdd Refresh address signal. 



[Translation done.] 
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Sr L T^ilttffi t & 4 7 ^ -t X h 7 > v 7. ^ t , 

- F toiHfc«*iissn&-fc;v4 i + /v>^ t ^ffixfcc: t 

40 HS^. 

ffiEfctt&TSIfy hfi«0-*«Dtf7 Miflffl^t 
WE»J6t4t7 F^©ft!l73©k*-7 F^t|g2©^ ; E 

u y- f ioMc»«sn. WE»*-r«7- f^©« 

14 \Z J£S L M^ffi 1 7i -5 ^ 2 © 7 ^ -fe X F 5 > S> X 

^t. 

so huE^ lwy^uy-FtSifiy - Kicwtttaa 
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(3) 

3 

n, fflEJ62©*tuy-K©«ffifc«gUT*stt» 

tfcSSB 1 © F A* F 5 >S>** t. 

mftaig 2 ©* 'J / - F tSeifcy - F t ©WfCttttS 

t ft -5 ffl 2 © F v -f A F 5 > X * £ £ « X. H <h * # 

Me 

[g»*« 1 0 ] ffi»©fr*i«ktf«*©flS 1 ©?Ufr £ft 
_ 3-7- h y y-^«teB«*-*i#*A«SB 1 ©7--£--fe*jfi« 

»ttUTE«3*U fufB?g&©tT43j;0^>ft<<hfclo 
©I2fflJi|*sa5V h'J y ^tfctCEBSn&^Hfl 
IBB 1 O 7 i7 -fe * £ 9 t> & V 2 © 7 * -t X jg^ £ 
WT<3ffll£©fB 2 ©y u -fe;U£-&irfi§ 2 ©y ^ u -feA- 
7K£, 

w teas nfcse i © ^ u -fe;p t s nfc«ssc©fg 
HutB^2©?ijicEB$n, ^©si2©?wcEB£nfcie 

2©y^EU-t;Ui:*g^$nfc^ft< ife l"3©fg2©k 
tt^$nfcrtgK7 F l/^fi^Sra- F LTtttB 1 ?- F 
f3fBfgl.©k-y h»MK»!6UT»»t6n, #*^*fJft 

-rsfg i ©t*-j/ Ma»*»e»te3isn/t7*-^*Ktt-r* 30 

ttt»©igl©iBtt^S*£. 

HufBB2©t*^ n»wtc»iELTia^6n, *tts-r*& 
2 © t* >y nfc^-^ *aa*-r 34>& < 

tfci-p©* 2 ©latitat, 

mffBfg 1 *«fcyj8 2 ©fBtl^&©#* fcEfltSftfc^- 
ffrfe(D U71/7 ya7 F l/X^^4t?> "j7Uy > 

^*»s«»snfcn«7 f i/xm^itutE^- f^ 

gCMfBrt^7FUxm^tbTttS&-r-g>t<hfe(C, iff 40 

©Elt^afcx-^tfte^SnfcfcSfflrEnS^ F 1/7, 
©#©«*) 0 KitfJtBU 7 1/ y ya7 F PXi^SftlSt 

•5rtsi57 Ku*0M&#a££«Afc¥*#E«gB. 
[i*an] «»©^-Ha..sttE7-K«txis 

iBk*-^ h^©i^-rn^©^^t'*fjSLT^tt^n^^ 

-feJl/^tfy^U-fe-U^U-f 50 



tfot&SttfcftB^ F l/7>ft#^xa- F ITS5IB7- F 

at«:-tn-€ f n^tjaa!c©^ , ay^i:, 
ma^at. 

fift/ii© U 7- 1/ y 7 F 1/Xif*14t5 U71/7 -> 
•a 7- F4-X^£^a-£, - - 

t. LT«T5 ttfeC. MIB^O y £ ©&* Idii-ttS- 
hu*B k* y F 6 ffiEfitt^a tc^- * nfc 
i£flflB*SP7 KUxm^©ftiD?) KlflEU 7H ya 
7 F UXff ^£#1^31*1^7 F U**J«&¥aa:£«* 
fc¥i*flcffi«gB. 
[»*JB12] *»©7-K*> HufB^-F^i^M 

Ebfy htt*f©ivrnA*©xj£fc*fjfcUT«»*5fts* 

mmrz u— Fm&^mmrz k-y fum©^ < 

tt«Snfcfta7 F ^i^T3-F bTBUtB'7- F 

m ib k y f mt k*# « l t a w- ?> n. & * ****** 3 k 
>y HS^tesigfna^^x-^sEifrrstiftroE* 

^a^sttj&snfc^r-^^EEtt^aoft^Kjij*: 

fl)T«© U 7 l/'-y ya7 F l^X«^514t?> U 7 U- y -> 
3-7 Fl/^»4¥at, 

n**»e.«*&Snfc^B87 FUXffl^SrHufB^Dy i7© 
C^ltSKTE^a- H^a»*«tfEl^«7 F l/X<f ^ 

HufBIBtt^ a*^ & huIB k* -7 F «SKf- ^ *«IE2IS 
W«mfffE^7 F l^Xfl^Oftb 0 fcinffE ->a. 

7 h*^x«#s«*&-rsrtffl57K^tt<&#ats«^L 

na5*»6tt*&$nfc 1 ■D©^ffl57 f uxmmzfe^LT 
l-pWy^EU-fe^tWFB^a-y^W-p-fefc'S ld©7'D 

7^-tx-ran-x Hftt. 

HUfBA*-X h^a^HUSB 1 0(D7*D >y f \Z^^U< 
1 0©y^EU-fe;PS7i7-t:7.LT>^<h#HapBfc3 
l -ooy'u y 2 \ziz,tf% ivfn#>© y u ir;i/^ ij7k 

So 



(4) 

5 

[0 0 0 1 ] 

mm±(Dmm^m] zcDrnM^mmzmmwizm 

[0 0 0 2] 

ra*(DS«] -igtC^^U«, RAM (7>^A7i7 

- * )- R-0M..(y-?*>y.^ij ) £ k^su 

ZtL&o RAMK^C, DRAM (^V^^RA io 
M) <h S RAM (X^T^f^^RAM) t\Z^m^tl 

z> 0 DRAMd ^^/^i/^izm^^nzm^co^Miz 

i:^TW$E^fE«T^o SRAMIi 7Vy~77Uy7 
0S& K £ o Tfit $S S IBSr £ o 
[0 0 0 3] £T\ DRAM{COV^TMK§i^0J^^o 4 
Kfcf^httftfilB^DRAMTH 1 ^ONft ^;UM 

05 h5>yX^t 1 ^(0*^/1^ fc^JH^ifc^^rU. 

(DDRAMlCfeSfflSftT^So 20 

[0 0 0 4] 02 211 DRAM^^^EUir^Sr^TEI 
g&0T&3o 02 3 (a) ttDRAMO h U>^m^^z 
U-fe;KO»jg**"r^ffiHT*t), 02 3 '(b) te02 
3 (a) *CBB-B*|l£»^fcSTa0T*£>. 02 243 
i«@2 3H rcMOSSL S I ©latfj , 1989 
¥4^ 2 5 HSJK^fT, *«fll©SBl 5 8H43<ktfaSl 

6 OHtC^^tlTt^o 

[0 0 0 5] 02 2*ctrX0 2 3 (a) , (b) fc^f 
H\ 1 ^cOT^irX h^>^X^T 1 <h 1 so 

com^T^lrX h7>yX^T 1 £^LTiz;U^A° 
S^C sC9— ^S^tUy-HMlllfilS 
ft£o t:^ MBBLCDSftAiHI/^KO^a^t'J / 

#L (USD—) U^;i/CD«^tt^qEU/— HM1(7)S 
ffifcL W^Wtfc*. -tbT; »7— Hi»WL(D«fiA«L 

isn^o &43\ -t^-wiv^c s (Dm^nmizit— 

[0 0 0 6] ttttiSMTCtt* S-Ttfy hUBLtf-ft* 

*«»a«ffita;f3, ^^uy-FMi^m^7i7-fe7, 



[0 0 0 7] SRAMCO^T«!IISSiM"r*. S 

RAMffl^^f^ ^^^^U-fe^tt, 7Vy77Uy 

*. MlftLTPft^MOSh7>yX 

;pti*tfns. set, MSf^tTPft^Mo 

[0 0 0 8] 02 4H Z&rJ y# 
jgS:*t¥iaT*S, 0 2 4 43 J; ££0 2 5tt, JtfB 

rcMOSSL s i co^stj ©»i6 4ii:^snw 

[0 0 0 9] 0 2 443£LK0 2 StC^T^tC, 
^ ry^^^rU-fe^SMCtt, 2 ^(7)7 ±x b 5 > yX 
^T2, T3t, ^ : t'j;-HM2, M3*fSifiV 
c ct^l/T^yf SJSatriRl, R2i, ^,DX*7 
yjl/Snfc2^(DF7'f/th7>yX^T4, T5t^ 

[0 0 10] #ii«lf^T«/ 7-H|gWL©«firj&tHU 
^tftD, 7mh5>y7^T2, T 3 

-ttlfccfcO, k'7hiBL0tfflj;7^t7: 
h7>yX^T2 ^iMt^tUy- HM2 / \^A?> 

y h^BL^Hl/^TAoH7 hi/BL^L 
<DS£H j*^6D /— HM2fiDffiBHl/^<!:at)> 

- HfiWLOi&^L 7^irXF^> 

IfiRl, R2tH7^nh7>yX^T4, TSIijRS 

-KM 2, M3fi-C:<0^A6nfc«ffi*fi|«f"r*. 

[ooii] m&mftr^ v-v^vtLommmu 

sOlstteD. 7^irX h7>yX^T 243cfc^T 3*«t 
<t M 3 h: y h « B L 43 £ £>V B L (C^n^tl 

eii^n, foei$nttw>x7>y (0^# 

[0 0 12] 02 6H hiftf^^RJtg^t¥*cDS 
RAM<^—0iJ^^Ty r P^i70TS^o 02 6*#HSL 
Tx d CD S R AMI'S, ^t'Jt^THlOt, ff^n 
-y\2t, \iy h^yU^^-vtHlSSl 4t, ir>X 
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. (5) 

7 

;l/7l/-flO«, 9-FiWLl-WLxi:, ttl^U 
-KSC3?mk"7h^BLl, /BL 1 ~B L 
m, /BLmt, "7- K«$3.fctflfv h*i;tt ©3ckt*f 
^LTiStte.tlfcit^WT.^T-'C 'y^^^UtJl/SMC 
i^fiS. fT^3-^12tt. #t$&$nfcnh'^ h© 
fH^7 Fl/Xffi-^ i n tAdd^r3-FLT7-HI^ 
WLl~WLx©5^lO$:I^tli„ k*>yh^yj^ 
^-v^ISIJSl 4«, t^Tfflk'^hSWBLl, /BL 

4 ~B Lm, -/B Lm^^y#-t-m.-t^?^ 

7£.£0*&F^ A*?U4 2«. k^MMBLl, / io 
BLl~BLm, /BLmlcMl/THtf.nfcmfl© 
±>X7>-?£>£ZfiW&\ £ f"iA4 2 1~4 2m$|A 
3o 

[0 0 13] C©SRAMttSe.lI, THl/Xl/vX^ 

v>7^2 2«:, ANDy- h 2 6 4 jl~tT«Sn57 

7 K 1/X 1/ yX ^ 2 2 (0 n k' 7 h 0^gC7 H 1/ 20 
7-fiMfex t Add©-5t.kbT^ b©7 F l^T-fi^te 

ifc-rs. f ©»tt$nfc7 ^ uxifSANDy- h 2 

8^LT#xe.nS7 FA>7,{i^ADVm£gbT 
7>7flfCLOCK K««F l/T»ii-f *-:/;i/m^/w 
$ffiU:/7^2 4©#&^*-7JMi-^/wEi;:js^b 

«fctf«&F9f A4 2 £{OTTf 5. 

[0014] 02 7H 02 6 fC^tlfcS RAM©A so 
— ^MtffiftfP^-T^-f 3>^-v— hTft*. 0 2 
7 (c) ©7FU7.7,hn — ^ft^ADStCJSgLT, 
02 7 (b) ■ K:*$n*«k5t^fif7 H/HX(s^A i 
5^7 FUXI/i/T.^ 2 2 KflstjA^nS. ^SB7Fl/7.{t 
#A i O^kk'7 F/^A-7. Ytl^y*? 2, 2\Z&m2 
*15. A-Xh*'?>^3 2lffl2 7 (d) ©7 FA> 
Xft-SfADVlCfS&LT^-CDk fcfy h©7 FUXfiTSfS: 
-f>^U*>FT5. -f >?'J;*>b£*l7ckk'y F© 
7 FU7. 7h'l/XI/yX^2 2fl) (n-k) k' 
y F©7FU7.{f^i£ ! iaJC, n Hy h<D\H$&7 « 
fiT^f i n t AddtttfrfH-yi 2 5*1-5.. 
LfcAbT, 02 7 (e) fcSSnSiitflBTHl/ 
7,ft^i n tAddllIief)«ftt5. ffx^-yi 
2ficn5 4^©ji^T5ftg|$7 Fl/T.-ff-if i ntAd 
d t (Sg b T 4 O © «7 - F ifi £ M'AM&tt 5 . 

[0 0 15] iitai2 7 (f) tC*$tl-5J:-5fC* 

©fy bggMBL 1 , /BLl~BLm, /BLral:! 
tb$nfc^-^lJ-fe>X7>7°4 2 1 ~4 2mtJ;-DT 

^-*i j e'nti'i>i£n5. -t-bx. 027 (g) cssns so 



<fc-5('mk*^ hCr-J'Do u t l~Do u tm^iitii 
/N'T. 1 S4MxTtt5»J«KRffl;5n*. 

[0016] 12 8(1 02 6 SRAMOA* 
-X Mf^ti'-f 5 >^f t- hT'*5. 0 2 
8 (c) ©7 Hl/XX hn-^ADStfiJfl/T^ 
g&7 K^fl^A i *«ffiiiSn*. i^T12 8 (d) 
©7 KA*>Xfs^ADVtr^bT^©^7 F U7.fi! 
^A i >&W>£ U bStlSo Lfc/ibl. 02 8 

(e) (s*$*l«-«fe-^tertl»^--K-^--A-m#-i--ft- t-A-d- d- 

[0 0 17]-*, 02 8 (f) ©#jA-f *->0l/«^ 
/WEfc#8FLT, 02 8 (g) fc^SttS.fcSfcmtf 
y b ©5^— 37 D i n 1 ~D i nm^Sj*^— 9 V-y7.9 
3 £<fctf»&A7. 2 £^bT#& F 2 ClfeiM 

£tl5„ cltl5mk*-y h©^— i n 1~D i nm 
It. IJRSnfc lt30»7— H*KS5«Snfcmffl©X^ 
•y^^ ; EU-fe^SMC{C|HlR#JC#jA*n-5. fci*. 
Hlfflfflmk'^ bC^-^D i tt, ^TPUXfifA 

i 1 o©7— H^lC^$nfcm<H©X^^ 

^ 7i'/ ; E l Jt^SMC(;fMn5„ 

[0018] I29H A— 7. hWl^BJigfe^*© S 
RAM©ffi©^J5r^-r^D>y ^0T*5„ 0 2 9 £#Ha, 
bT. ^©SRAMtc43tt-5^ ; E , J-fe;U7k'f 1 
12 6©4e©k'7hMBLl, /BL 1~BL 4 
m, /BL4m&Ix?i. £©S RAMtt£ 4 
ra:m© , 7W^l/^it4t 1 ^ll^n — *f 6 0 
©;K7jfatej£A7.»5££fli*.5. x'^y'V^-tf^ 
H 4mfflk'yhMBLl, /B L 1 ~B L 4m, / 
BL4mB5?mfflk> biSi#&;DC£ftfc3iA*7.1l 5 £: 
^bT1r>7.7>:/£Jfctf#&F5KA?iJ4 2C»«t 
5. ^iJxn-^'6 0«» A-7. h*^7>^3 2A»e.tt*& 
$tlt2ty b©7 FU7>«^CjS^bTV;l^:7V^ 

■y-4*±aB©«t3fcia.wrs. 

[0 0 19] 

•f 5 •> £ * ^ U -fe ; V D M C « 1 -D © 7 £ -k 7 b 5 > X 
l*5J:^l-0©-fe;i/^^A->^C s #"=>1gj#;£n-5 
1 ^©^W±5 y^^^'Jt^DMCrofitli 
tt#Htfc/hSv». IfcjlbT, B**S©*:€rnD-RA 
M^^SicSIS-r^ii^T^^o b^b^£^5, DR 

5. Lfc^T, -feR#r B irttC*^* + ^A->^ C s 

[0 0 2 0] X5'f'f7?^ : E l Jtjl'SMCIK 
M5rtt^t*. U -7 1/ y 

bA>bfc#5. 7^x-C y^^^EU-feJl/tt— ISt 6 0© 

*ffiffl«^V tSffjttU ±Jl<D^rtl J: D V>. 
bfc*^T> BB1S^ft©^:^-tiSRAM^^S-r-5^t 
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9 

[0 0 2 1] LfcjlbT, 0 2 6*5<J:rjC0 2 9 fc^Sft 

e*©^*^t>©*i^a-r*i:tttHJtT?»ofc. eh 

±5 7 i' "J t^DM C £ffl U 7 L/ 7 y a 
- »ffcf&S&g <ir&-5 Tfcfcv JJ-!7-U-y-^-a.-i&#^-^*»--^-+ - - 

[0 0 2 2] £©§gBj§(£>g#j« % A— X.hWifP^^U 7 

[00 23] £©^©fffi©@wte. ei»&s©a#^ 

[0 0 2 4] £©fgBJ§©£ £,£*&©§ Wte, TZ-tXm 
[0 0 2 5] 

Us/ S'j.^at F#ate. 

H6£n7t lo©fl-gB7 F l/^MiySSUTKRO^t 

>J-fe^© 5 £%>2b©*^U*;P£a**Wfc7 

7 £ -fc 7. lzm$k<D * * U -fe;K7) V t> ^-fnfrCD * =E U 

[0 0 2 6]'»*^2fc«**S«*:BE1ftS«K*^T 

W ; E l Jt;l'SU7l"r>at4. 
[0 0 2 7] »#3i3fc«*iNIMME*g*K*Slr>T 

a. _ki2W*^ 1 ©;i-x h^^xti^mttm^ 

gB7 F VX«^fcJ&«LTE1t¥afcE*Sftfcx--? 

•b: ;u x- * * *x 5 hu tc: i^-fn#> © * u ir ;u £ 

U7l/-r>at5. 
[0 0 2 8] tt#®4 

-tr;U7ly-f<t> fa-HfUi, »»©E«*Si:i:, a 
TJ^at.' U7L-r>a7Hl/XMfgt, F*ia$7F 
UX«iS&¥a<h£ffi;i3. *^'J-tr;i/7 iSSSc© 50 



10 

© * * U 7- FiBM3j;tf k* 7 ^Tn*» © 

SnfcrtgBT F 1/X{i^£x3- F LT7- F^©5*. 

steaisnfcx-^sES'rs. aia^RW:. Ett^a 
©^KBitsnfcT*-* 'J71/7-/ 

a7Hl/7>^t¥fH i£©U7U7ya7Kl/7f 
l*J«7HUXft«#g!H:. *8fo&>5ttl& 
Snfc^»7 F l/Xif^fn- H^RCrt«7 F 
ra#£bT#M&f*££t>fc. tfy h**fj&»5Etft^a 
\Z^?tf&m.tsntz£%W-fflT HUXm#©«toDt: 
U71/7 7 F l/7fl^^«T5. 
[0 0 2 9] »*JB5Kff**SM*:E*g«K:*^T 
tt, ±BW#JB 4©U71/7ya7K l^Sg^a*** 

tf^ F*#*»sEtt¥aK*©*©x f -*a«i&ai3ft3 

[0 0 3 0] H$J96£ff*¥*#B1ft&ftt3* **'J 
-fe;U7l/-f<t, fn-Kfgi, «»<DEtt*Si:, A 
ttfkt.. U7l/v5'a7HW55t¥a4, rt»7 H 
UX««#fttS«AS. ^U-teJl^W fflifc© 
ItOt'7MIWi, U-fe^t 

©gj&icttfcuxaw-en*. s/tut^wi afis-r 

S7-F*Ufc«ktf*JiS:rSfcry hiR2*©4>fc< tfc^f 
ni>-*Obfy h«fc»*Sft5. f3-F#S!l 
*&3ftfcl*saS7 Fl/Xfs^Srx3-FbT7-F^©-5 
% l^£ii#?TS. *«OEtt^S:ttv If 5/ h**ffc*f 

.iei/ratt&ft*. a-EttPiHi. ^*-r*ifyha» 
ttesiafhs^ffx-^sEit-rs. a?j^©«, 

*&ftl6Snfcf-i' StBtt#a©#^ tcJW^ATjT 
•5. U7k7 ya7HI/XMfSll (7T^©'J 71/^ 
ya7Hl/Xfflf5:Mn. ^7Fl/7>^^S 

t: hK^Kx-^T^teSISnsfflfKnWT F 1/ 
XtfCftbDCU 7l/7ya7 Fl/Xffl^^ilSt 

[0 0 3 1] »*3S7fc«5*i»flsEt6lS«K*^T 
tt, ±Efflf*S 4 * ttffi*^ 6©'j71/7ya7Fl/ 

mzt izMU't^^o y 7 f uxm^^m 
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11 

[0 0 3 2] M£3i8 fc«3¥*(WE1*g«K:*3tr»T 

tt. ±1291 JR® 4 S fc tiffi*^ 6 © * ^ 'J ir ;l/©&* 

t7h5>^^H Mt5t'7 hlS*f©-*©tf-> 

... .[.0-0 3 3 3- »#JB-9-te#*¥*#e*«»^^— 

tt, ±e»*«4Sfcfcm:#B6©**y-fe;MDa* io 

5>yX^L Sl©H7i'Ah7>v7^t, ?g2© 
F7-f/U7>y7,?tm. ISl©7i'-feX h?> 

©y^y y-Ft©p B ^trffi^$n. ^js-r* 1 ?— f&© 
c^tuy-HtoHCttasn. atjs-ra^-Kis© 
«sn. ^2©^^'j y-h*©^ft(cjts^LTSii«M 

f 2©h*7-l'A , H7>yX?H f2C/^'J 
-b*©«ffifcJ6«fbT»il«ffittt*. 

[0034] $mm 1 0 fc#^*«#:fB«sett, m 1 

fe lo©^2©tf<7 h***t, ^a- F^S-h, ^g£© 
Sl©a2**St, 4>fc<£t>l"3©fB2©Ett*a 

Fl/X*»fStSfiL5. |gl ©^.y-fe^Wtt 

*»©ff*«krW«S:©« 1 ©^^ss-? h y y 
fi$n, tfi*©fg2©^ ; Eij--fe;n&-&tt. SM20 

^t'J-trJHl »»©fr*J:tf4>fc<£:<bl"3©*2© 

ja^e.ttavhUyi'xtticKiisn*. #112 ©^ 
u-fewi. *i©T?-t;*jt&«k0t>j8v>£2©7 , £-fc 40 
7.jgs&#TSo *»©7-K»fa»3R©fTf-E«$n 

SB2©/ ; E'J-fe^t«ltt3n*. SMlOH7« 
**»i**©JBl©5Ut:Efi'Sti*. &mi(D¥v 

it, *fjrt **i ©jotEBanfcsic^^u-fe^t 
saasn*. i2©t*7>im *2©w»ce«$ 

n. ■€■'©» 2 © W fcE« £ ttfcSB 2 © * ^ 'J -fe 

sx3-HUT7-i«»©5-6ios:aiR-ra. «!&© 
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n5. &SB 1 ©ffitti^&tt. 3*«f*Sl©bfy hiBM 

«i*«fc^sB2©Eit^a©ft*K:eitsn3t5 i - 

fcfc. S6i*3«fctfJ6 2©if y hWeii*ia:i2 

©cit^aKx-^^sisnfctsnieT f 
[0035] m&mi 1 jc«*¥##E*««tt. ««c 

tt, ^t'JWHt. f3-K?St. «*©E* 

«*©£? «*©*;£ u-t;u4:£$tf. 

■fe;pt±. K«i*«fc«tfy M6*#©n-fna»©xj&K: 
^ .j: 5 1* y h »*t © < . <t *> n*» - * 

l*!gB7 F F LT7- K*©^ 1 OS: 

w-sns. ^&82it^att, ^fs-rstfy hmmfrzmm. 
(cte«$nfc^-^s:)ii^m^T«.= U7H->a7 f 

rt*7FI/^fi#tbT9B&t5ttt»C &7-D 7 ^ 

[0036] m&m. i 2 t«?)*«#:f3tigatt, m$k 

<D?Uy?t> A*¥9t. 'J7l/7ya7Fk7,it 
¥Ht» 7 h* ft7D^u; 
^t'J-fe^TW t. ^3-F#©<h, ffl^©ISti^a 
t&^ts. ^*UtJl/7H(t **©«7-h*»4:, 

K, 7-H«fe«t^tf2/ HB»©«r»-fn*^©XjSk:»« 

Lxistt^n?). s-^.y-fe ^is-rs^-Hiisi* 

7 HU7.m^?r5 :r =i-h*bT7-KII©'5*» 
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a.7 K /U xm^mt, ffil£<D U71/7 ya7 H V7, 

1 U y ? \Z £ % fk frh k* y h&tt \Z 9 36*15 
[ 0 -0-3-7 ] #ii l-3 te#S¥J)M*:S2««««v- ** 

cjS^'Lt \-o<d7u y t> \z&wz>'pn.< th no 
^'J-feJUtfeS 1 ^©:/Dy ^(cfett^iKiK <ht> 1 "3 
CD^^EU't;i/i:Sr»»WlC7^-feX-r-g> < , U7l/-r>a 

tfc 1 ■^©^ ; EU-t;P^7^-lrXL,Tl^ t#fc-5 1 -o 
<D~7Uy>7 \Z#Vt Z> li-rtl^©^ ^ U IJ71/7 -> 

3.-T-5. 

[0 0 3 8] 20 

& $ n& i-z><Dft&7 \iu^mmzm^LT2i^± 
<D* : EV±:)i<frt>mwt&jiz^—?-t)mih2n. &&^« 

2 $k±.<D*=Ev tMzmmmz'f-^ifim^n^h^ 

t. hmmmut>nr\^m^\z, 1 *fctt2eu:©.* 

IMPi*©*©/*-* hftfP4:©IHICU 7l^!y^a*ff 

.30 

[0 0 3 9] 

[0040] i ] iin z\(Dmm<D^mm 1 

G1ft&fftt, *=EVt)l7l"f 1 Oi, 2 
t, My HSU/U^-fr— 4i> -tr>7>7>:/£ 
<fctf»i&F7-f/tai 1 6 i, }R*|^teaiAx» 17t, 40 

xmtiu-yx^^n 8t. 5R*iai«RSiA^w i 9 a 

[0 0 4 1] *&)-\l)V71"4 1 OfJ. «»©7— H« 
WLl~WLxt, K&K^'f £>&&©£ 

y hjgU&BL 1, /BLl~BL4m, /BL4mi, 

K«*«fc«tTy h»*t©3£j«fc*N&LT»W- 
&nfc*S©**Ui»Jl'SMC££«A<&. bfc^o 

[0 0 4 2] 1211 iW^^r'J-t^SMC©^*^ so 



Tig8SEIT^§» m2£#J$LT. ^©y^E'JirJl/SM 
CH 7i7-k7. h^>>>7.:$? l 0 1 *5«fctfl 0 2 <h, H 
7'fAh5>^ 1 0 3£5<fctfl 0 4h&ffiXZ>o 7 
i'tXh7>yX5'l 0 ltt, ^JcTf-Sky higgBLi: 

/t i jy-HM2 t<Dm\zmmzn. 9- h.» 
wLK«ttsnfcy-h««*^r"r*. 7mh7> 

yX^ 10 2(1 ^f-Stfy h«/BL t/^'J /- 
HM3t©WK»«*n. M«t5 7-HSWLigi 

3tt, / ; E'jy-HM2tSty-Hl 0 5tOWl:« 

-f-5. H7^A'F7>yX^10 4H ^t'jy-KM 

3 h 1 0 6 t©ra»c««an. K 

O/t'JtJl/SMCH 02 4©7.^^W -y^^^&'J-fe 
Jl/SMCiSSD. SStaR 1 43J:tfR 2 St bTUft 

H ^fjy— FM2*3j;^M3©^^»{C*3liT'7 J 
[0 0 4 3] Z\ZLX\ ClW^^'J-fe^SMCO^jiSlfP 
H 7- HiiWLCtWH l"<JH:65t. 7^-feX 

h^^x^ i o i *5j:tKi o 2tet*b\zmmvtmtt£ 

Z\tl\Z&K) My hiBLroWT^tX hv>i? 
7.3^ 1 0 1 Sr^-bT^^E U 7— HM2^ejgSn. k*-y 
h^/BL©*{4tt7^-t7. h^>i?7^ 1 0 2£?>L 

xy^u-y- h*M3^ea$n?>„ ife^t. >=eu 
y-HM2ost§iittt^n, unicto*^ y 

— KM2©«^Hl/^;i/i:^5„ -77, y^'jy— K 
HSRAM^Sfcfe, 02 2©^^E'J"fe^DMC «fc 

[0 0 4 4] ^©y. ; EU-tr^SMC©Ktt5Ii)^(c 
n, *^ /t'jy-HM3tL i/^;u©*?^^# 

7^-tT. H7>yX^ 1 0 l*3j;tfl 0 
2©«fi«7^-t7> K7>yX^ 10 1 5r^LTb*-7 h 

SBLCgisn. y^y y-FM3©tt{4te7^-t:x 
h7>v7.iS' i o 2^7>bTk*-y hi/BLi;eisn 

-5. UAT, t'-vhUMBLl, /BLlt«»» 

ray^u y- km 2, Msof^iTf-^^f 

*©x-*tt»Sra©«iai£fclci85fc-f 4.. u 
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[0 0 4 5] WtfB 1 $r#HgL-T. fff^—^l 2 
357 V^VT.mn i n t A d d — H LT7- h'i&W 
Ll~WLx®^lCii&IKn. t?y hH^'J^r 
-> J lHlSSl4tt, t'CTfflk'yhWBLl, /BL1 
~B L 4 m, /BL4mSyUft-yf5. 

[0 0 4 6] ■fe>;*7>:7M3«fctf»&F5'fA5!ll 6 
hfy >*l;t*-B-L--l- i - /.B L-t-B L-4 m ; -/B-L- 4 - 
m\Zftm-fZ> 4mm<D-t> 7*7 >7&&&9& A* 
16 1~16 4m*«2W. #t>X7>yit 

[0 0 4 7] AiiJ^l/vT^Jl -fe>7>T>7 p *3 
<fctf#ii ^-f/t 1 6 1 ~ 1 6 4 mid?* JET 3 4mfi© 
Atli^l/yX^ 18 1-18 4m^6«slc$n5. #U 

F7t5. JK*lftte3IAX» 1 7 ti. 4m*(D^*[S]te 
1/U 1 7 1~17 4m*5M*n5. *5R3&|6j|ES 
/UB. >PtJS-r^-t>X7>7 p *J:Z>'#jA H^-f /N't a 

[0 0 4 8] Atti7jAXf¥2 Ott4-3©Aaj7JA*.X2 0 

5*-* smarts:: 5R*isaesi/^» i 9 

te4m*©^7jfaiEi£A7. 1 9 1~1 9 4m#"=>«J&£ 

eg/Ul 9 1, 1 9 5,-, 1 9 4m-3li AHi* 
1 8 1 8 5, — . 1 9 4m- 3 tAfciJTJA 

^201 toBTmey vcD'f-^^nm^mmt^o 

S^gi/U1 9 2, 1 9 6,-, 1 9 4m-3H 
Atli^Wv'T.^ 1 8 2, 1 8 6, -, 1 8 4m- 2 LX 
tU^A'T. 2 0 1 tOMTmtfy h (Dy*-? &m#tZlR$k 
t" -5= ^Tjl^ESI/tX 1 9 3, 1 9 7,-, 1 9 4m- 

1 it, AliS^jU^X^ 1 8 3, 1 8 7, 1 8 4 m- It 
Xlhtin7,2 0 3 tontmf-y hOT—PZfflmzlfc 

?^7jfti|fc2tAX 1 9 4, 1 9 8, -, 1 9 4m 
«. Atb^l'v'X^ 1 8 4, 1 8 8, -, 1 8 4miA 

ib^A'x2 0 4t©r B iTmt'7 h®r- * &mm\zmm 

[0 0 4 9] £©¥*#BB1fc£«ttSSK:, 
y7^2 2t, »iilWWP'^^2 4t. AND-ir— h 

2 6*«t^2 8t, 7^7"1/^D- (MUX) 3 0i3£ 

tf4 0t. A-7. h#^>*3 2 t. am/«iismiii 

?§3 4t&m^z>, 

[0 0 5 0] 7Kl/7 1/v'X^2 2H 1 NAND^'-h 
2 6^^-bT-^Abtl-57h*l/X7;hP-^I^ADS 



(9) 

/(? 

*«t^D5/^m#CLOCKKlS«FbT» 
H&Sn&nfcfy hOWHWex t Add*l*j«fc 
3W&tr. »a«Wl'5>**2 4«. ^Dy^fs^CLO 

/WE£ftgBt;:]&&ir. MUi/#&f&HBi[iIS&3 4tt, • 
a-f ^©^/WEKHSSUTftOW^CNT 1 £ 
£j*L-Tfcfv h^yj^-vHS&l 4, t>77>7" 
&£ZSW& /X^iJ 166?, tAr Alii # l/y^^ 1 8 
- l:i^t^-- A*^- h#i?->^^-24i i -.A-ND'y-- h 2 

y^ft^CLOCKKJt^L-T. 7 Kl/Xl/> ? ^^2 2 
h©^3$7 KUXff^e xtAdd©^^2 
■tfy h£*Bt&tr« /1-Xh*^>^3 2BJf.l:, ^© 

2 t*y h©7 HL-xm^i'JS^LT31Kft^S EL** 

oit^&mvimns ELICJS^UT. 4^©A 

HiTjAT.2 0 1~2 0 4©5^ l^fcg^U ^©SS? 
£nfcAiij£AX^^-^£Ui#b;fcD. 

20 h'l/Xl/y^^ 2 2fy(Dm<0 (n-2) h*yh©7h*l/ 

xm^«v;u^yi/^-y-3 0 t««sns. 

[0 0 5 1] £©*i*#:lB«g«ttS&fc;. U71/'r> 
o-$ffllE]3S3 6*3<fcLN*'J 7U-yi/3.7J-7>^ 3 8 
-5>„ U7^y .v'3.ttWlHl!63 6 ttRtii/ff&l&mislR 3 

4 ^^©r&IPfi}^ C N T 2 Kjfcg bTU7 1/ y ^i-f * 
-:?A-fl^REFE££fij<;U ^nS'j7l/'r>a*"J 

>?38, v;^^u^-!j-3 o*s«krw»m/»aiw»ig 

6 3 4 U 7l/-y->i7J r 7>^ 3 8H'J71/ 
y ya-f *-7"M#R EF (n-2) k* 

30 h CD U y V v ->=l 7 H 1/Xfl§ re f A d d &m$Z.% 
>£tZ>.. 'J7l/7ya7 KUXfs^r e fAddtm 

^•yuw?. o\zm*izrLz>. ^)yvy^^^-y)v 

ff^REFE^LU^'i/cot^, v;i/^yu-i7-y-3 Ott 

(n-2) tf7h©M7KW«^extAdd$W 
S7HWef I n tAddtLTfTT3-^l 2 K« 

U7l/y S'a-f ^-^;Hf E F E^H 
)l<Dt%. ^JV^-yVy^Z Ote (n-2) tf>;/h©'J 
7L^yya7Kl/Xf^r e f Addtrt«7Kl/7i 
itint AddtbTfTf3-yi 2 
40 [0 0 5 2] (1) A-X hMJiilMe 

5>^t-hS#ILTKfltS. 03 (c) © 

7 hD — ^f^-ADS^HU^Ufcfe-S^fCH 

3 (a) ©£n-y^lf^CLOCK^3:±^3£, El 3 
( b ) ©nt'7h ©^357 K l/^i ^ A i 1f>7 

©5^2 t*-7 h«A-X S*<5>^ 3 2 C4Af.n, S 
0 (n-2) MJvJl'f 7"y7D-3 0 ^ITi 3 
(e) ©F*]?B$7 H^ff^A i tbTfT^n-^l 2t 
so -HbflS. frxn-^l 2«^©rt§B7 KUXH^A 



$SI§¥8-129882 



(10) 

17 

iSr^-KU 7~ FiWL 1 -WL x<Dv% 1 r?S 
iiS?-r^o F i i #@0 

7-FlWLi*«^n§<!:, 0 3 (f) t^Sns 

[0 0 5 3 ] 7- K»WL i (DMii^H 
t. -t©7-Ki»WL i tSittgnfct^T^^tUt 
jl/SMC[^<D7^irX h5>^A* 1 0 1 0 2 

tt-** t'jy-- F M-2-»«#^-7-£*;V+ # >S^A -^4 » - 

o i ^bTMt§t7 h«fce»sn, ^tuy- io 

HM30tftB7^tXb7>yX^l 0 2*^LT» 

j tn^n-t>7,T >y 1 6i-i6 4mi:75/fsn 
s. 

[0 0 5 4] Jfcl^T, ±>XT>yi 6 1-16 4m\Z 20 
7!y^*nfcx-^tt5R*JpHte3l/tX 1 7 1 — 1 7 4m 
&ft\sTM&l3\/i?7s9 18 1-18 4mt:fnfM 
i££:ft£o Affi*>l^X^ 18 1-18 4mCr-W^ 

teii^n^t, 03 (f) c^^n§j:5[:7- f$w 

[0 0 5 5] 0 3 .(d) <D7 F/t>XfI^AD 

vimi/^;n:»5Hl:0 3 (a) <D#Uy zm^CL 
OCK^Smt, A— A F*^>^ 3 2ft(D7 F 1/ 

#^>^3 2tt3HK >^U^>h$n«. bfcrt*^ 
T, A*— A Yf}V>9 3 2^6v;^yi//7it4 0 K 

4aaoa«!«^sEL*«jE*ttii!&sn4. 

S^fs^S EL^iS^bTv;^7 P l/i7-y-4 0 teAffi^ 
;U2 0 1SIS}f4, ££>yt«K AHi*U^A^18 
1, 1 8 5, 1*8 4m- 3W0)x— 
#l*]&atAA 1 9 1 , 1 9 5,-, 1 9 4m-3^L/ 
TAffl*/tA 2 0 1 ^filSn^o AtHA/tA 201-. 
ei^tlfcmt^ h^f-^Q i &-?)l3 L 7Ui7*)~4 0 
€r-^bTHi*Sn*. 40 

[0 0 5 6 ] a^T, ^)V^Ut7V4 0H^<Z)IJ?g 
fSELC*Sl/TAUl*;U2 0 1 OftbOKAtiJ* ' 
/U 2 0 2 «« o £<BAlil2J/1A2 0 2 Ktt, A 
Ui^UvAr* 1 8 2, 1 8 6, 184m-2f^C05 :r 
-^«Sfn]KI;Ul 9 2, 1 9 6, 1 9 4m- 
2£^LT<Ej&$n3o AtH*AA2 0 2KC3ISn& 
mfef y F(7)x"^Q i + 1 tev;^:7Ui7i*-4 0 

TttJ*£tt*. s^^x> v;i/^7 p u^it4 onset* 

0)1J?<I^ S E L CMl/TAttl*;tX 2 0 2<D{Xt>Q 
CAttlA;U2 0 3 2rll#?T£o £<0AttlA/tA 2 0 3 so 



fctt, Atb^U^A^ 1 8 3, 1 8 7,--*, 1 9 4m- 

1 rt^r-^^easnso aiba/u 203 tce^is 

hCD-x-^Q i + 2 tt7Jl/f y U2V4 0£ 
^LTtu^sn^o ttl^T, VjU^yUi71t4 OttSft 
(DSft«^SELK««FLTAm*AA2 0 3 (9 
KA!ii*l A'A 2 0 4«t^)o £CDA£B*JA*X2 0 4 
AUi*U^A^ 1 8 4, 1 8 8, 18 4m<Z) 

x-^^teaians, Atu*;u 204 izmmzntcm 

[0 0 5 7] — 7Fl/Xl/yX^2 2rt0^»7H 
UXft^A i W^ll^UZV 3 OS^bTffx^-^ 
1 2t:^?>nm 'J.7Uy>o.*IIWI|llK3 6tJHl/ 

U71/7 is zl< >OMf -^R E F E ££/&U 
fnS'J7l/7ya* , »i' 3 8^J:^v;u^yi/^it 

^-r^-^;l/fS^-R E FECMIT (n-2) fcfy h 
©U7l/yya7PI/7flfAlSSlSU ^tl^^JI/ 
?yi/^1t3 0S^LTfi»7Hl/^i n t Add 
— ^1 2 t^A^o frfu — tfl 2i$Z<D 
rtBB7HUAm-^A 1 *f3-KU 
WLx(D5^1^^Mt^o ^^TH 03 (h) K 
SSn*J:5tc:» ftaS7KUXMAlCMt5»l 
#l©7-HiBWL 10tfiimi/^I/i:a§. -me 

(Dt^5feCD7- K»WL i Offi&taL l/^WC^T^ 
T^5©T, *a>7- FHWL i tgftSftfc^t'Jt 

/^JWSMCTIiH^/th?^? 1 0 3&i: 
tfl 0 4^D^*7^Snti/^©^ 7— FS0> 
«ffi**Si±^*/£»T*©7-F*fc»ttanfcT'<T 
t U tJt S M Cji^J 7 U 7 y a Sn5o 
[0 0 5 8] #;^T\ 03 (b) f:S$n^J:7l:^3 

(f) l:S3n5J;5l:Hl/^H:S±i<s. 
T, ^©7-KiBWL j tSasnfct^TtD^tU-fe 
Jl^SMC^f- ^ttAHJ^Ui^A^ 18 1 — 18 4mf: 
5 *^T0 3 (g) t:SSn^J;7(:, £ 

n64mt'7 h<Z)x— ^0-5%SSJ©nit*rx FcDx— 9 
Q j #*AHi*/tA 2 0 1 43«fctfv;i^:/l^U- 4 0 
LTtli^Sn^o *V^T\ :tlb4ml:7 FcD^-^CD 
5%*Ome7 FcD^-^Q j + 1 **Atti;tJA*A 2 0 2 

<Df-$Q j + 2 7itAttJ*AA 2 0 3 *5 ctrX^U^^U 
^it4 O^LTIUASWo *^T, cn^4mb*7 
h0r-^W^at)mt*7 h(7D^"^Q j + 3 ^AMS 

*;\*a 2 o 4*3ctrX"7;u5 i yu^-y-4 o $:^LTai^s 
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[0 0 5 9] 03 (e) i:^Sn5i5lC, 
-J7s9 2 2^&fTx3-yi 2^|*|S57 KUXft^A j, 

A 2 Lfcibt, :OU7I/»r>a7H 

1/7A2 C^/ET* 1 -30*7— FSWL 2 3 
(h) IZTjk^n^^O \ZHU^)HZvL±tfZ>o ^r(Dfr 

»■< ^-^(09— KUWL 2 KS^*ftfe^^-TC0-^^-y =fe 

Jl/SMCHU7l/7ya^n5o io 

[0060] ^<^j;5{c, ^—xbmmz^^xi-zxD 

1^0/^7 hftfPtfc-S l^CD/V-X bW)ftt<Dm\Z 
[0 0 6 1 ] (2) A*-Ah#&Kjf£ 

(h) fcSSn*J:-5fc, «Wfc^gB^6tt*&Stlfcm 

2 0 1 43 ctrX5R^fnjeSI/^^ 19 1, 19 5, 1 9 

4m-3S^l/tXttJAl/^18 1 I 18 5,—, 
18 4m-3t:fnfM^ni)o ifcK^8B*>S#M& 

Snfcmf^ hC0^-^Q i + 1 tt, .^;^yi/^-y-4 
0 , Alii* A A 2 0 2 45ctr^5K^r&ie2l/N*X 19 2, 1 
9 6, 1 9 4m- 2 2r^bTAft*l/:/X^ 1 8 
2, 18 6, »■, 18 4m-2l:fn?n«n§o 
S6t*^tnaS3&^tt»&Snfcm-hfy h(DT"^Q so 
i+2tt* 7^1/^4 0, ABl*;W2 0 3iJ: 
tfS^fel;U 1 9 3, 1 9 7, — , 19 4m-LSr 
^lTAffiAkyX^ 1 8 3, 1 8 7, 184m- 

hfy h<Z>x— *Q i +3B;, v;^yi/i7-y-4 0, "A Hi 
*/U2 0 4:fe c t^C^ftfcMAX 1 9 4,- 1 9 8, 
19 4m^LTAa]^l/yA^ 1 8 4, 1 8 8, 

i 8 4mi:*nfn»w$ns. in^or 

-^Qi-Qi+3I1 04 (d) K^SnSJcS 

-So 

[0 0 6 2] — 04 (b) <&n«7 Hl/Xm^A i 
tC/E^bT04 (j) K*an-5ck'5Klo<07— K« 
WL i <Dn&1fiHls*Vl>£frZ>o ^intCctO, AUi*U 
yX^ 18 1-18 4mlZ&m2fltz4m\iy b<D^— 
^tt*iiK5-fm 61-16 4mfcctoT-€-n* r ni8 

[0 0 6 3] £(DJ;5K:n8M>S©x— *Q i 

Q i + 3**A[U#U'> ? A^ 18 1-18 4mtC*&*A2tl so 



20 

TV^W(-> 04 (f) i:^n5i5l: | J7l/7ya 
fi*y>?3 8i^fTT3-^l 2-,U7l/7ya7Hl/ 

x^Ai*«#7L&n, ^n^j:D04 (i) c^sn 

Wt'JWSMCH^I/y^aSnS, 

[0 0 6 4] &^T, -x-^Q j ~Q j + 3*^35*^ 
AtB*Uv^^ 18 1-18 4ml:MSnT^5ffll: 
■ fiv U -37 1/ y i> =L$iV > ^ -3 ^f? ^3 — ^ -1- 2 -x-tt - 
U 7 1/ 7 y a 7 H I/XIMA 2 ^tl, -tflDU^U 

HIyX{i^A2tC^-r^9-FHWL 2 CD^ 
ffi**HU^£&0, -€-n»Cctf3-?-<Z) l 7-H*lWL2fc 

[0 0 6 5] ^CDctat'4mt:^ h<Dx— ^^Attl* ly 
S?A5^J 1 8 tC^M^^^nxt^PBTtC 1 ~D<DV- 

bmizmmz ntz-r^xo^ * u ± yyuy $ 

n$<7)T\ *§A-X hiiilf h» 

&m^£<Dm\zv7Uy~>^&m£o<&^$te^o ltz 

[0 0 6 6] t±ntf, A-AMSHi/» 

iilftf^ * \z * ^ U ir Jl/O U7l/7ya^7&5^t **T 

-FSWL 1 ^JlitCf ^T<9*7- K8WL 1 -WL » 

£!A*5V y^^^V^^Zlt^TU-iTO hfflSttt/h 

MCCfe^Ttt^^h^^yX^ 1 0- 3*5.ttf 1 0 
4^^PA*^7 f> ^^nTl^fcft, ^7^-feAiSS 

&#<;^y^^u^;i/ct9t>5l<, L^t>7— H*> 
i/^yasns, ifc^t, ^jyuyzy^m\z±yx 

$nt#^o ^nccto^eo*«[ni±u, Ats^^xhy 

SRAMi|i|#<DttfiE*Wt"Stt)*^t)S-r, S R A 
Met 0 t>^C#^BBtt*»S^S"r« - 

[0 0 6 7 ] [»2] I5H Z<Dmm<D$H&W2 
[Z ct**W#9B«S«(0±flc«/«**-r^D y ^HT* 
So B5S#Il/T, ^©^WftSEtlKafc*^*^^: 
UtJl^DMC^i 1 1 ^c^7i7-tA h7>yX 
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^0^ : &iJtJl'DMC{ii2 2 iZ^tlTzh(D tmC-C 

[0068] (i) A-xbmmm^ 
act. ^©¥«#Eti:g@©A-x hmmmmz-zi^x 

^X-(£>\£y VBItiTl I.-K V-B L l-~-B L-4m r -/Bi- 
4 m^4>Pfl«{4V c c / 2 (V c c tettMttfi) fc:/U 

A i KJSSLT 1 ~2<D7 — KSWL i **S*i$n*. - 

nfcioiRsnfc7-H»wL i ics&ttsnfc-r^T 
«#fr & ton s . . £ a tf * * / v> * 

^©m^WrJI/^A^fcoftAU *-©bfy MS©* 

£"7— Ki»#a&3tt*£» t^TCh'yh^BL 
1, /BLl~BL4m, /B L 4m©P B 1{r«ffig*i4. 

fc*UTtt. 16 (g) *«ttf (h) ICTrcSnSJ;^ 

v hof-^Q i tfttjasnss-ecraiHw. ±f£,mm 
«io*n«tDt>fi<ft«.- ±5EL-fctj:53&*ii««i 
©A-x hatiiiM££S£<5.d:i:3-e, -tnfit^ttHllfi 

[0 0 6 9] (2) A-*h*j&ftfls 

H 7 tt> £©*»#fEtft=£B©A-X h#&iW£^t 

[0 0 7 0] £©2fc8fi«2K:<kntf. ±8BHt6«li:H 
dirt*-?**©"?, A-X Mbf£ft£HE«fcfTfc"3;:£ 

Sfc. ^^sy^^uir^ttfljanr 

-fe^SMC(D^tlW4 5i-CD 1 -^(Dfctb. 
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jgn* ht>±ef&iKWl ©ii$4#© 1 fcfc*. 
[0 0 7 1 ] [ISMm] B8tt. £©fSW©^«5M3 

tJV7l/-flO. fr^rn-^l 2, fcfy hSiyj^-V — 
y@BH. ■fe>X7>7 r *«fcl^*iiP7-f A'^iJl 6, 
2K#MEt&/<*ft-l- 7 - Alil73 k Js^jR - 

io *(6]fesiA*xi¥ i 9&*&4. &7uyi?i$. ±$mm 

[0 0 7 2] £©Hi£0iJ 3 (C ±ntf, "7- F«*«0-«l£ 
mm 1 «k 0 *> U— F*l©«ffi£jS< 5i_htf -5 n tat-?* 

[0073] 4 ] i9n z. v>5£w<nmmm 4 

l:±5 J l E *#fitt8io±#ifi)i*!St7'n vi'ST* 
20 0 9S:#flgLT. £©¥SS#§at£Sgtt. DRAM 

»©^ ; & , Jt^7H4 1i:, SRAMSW/t'JW 
THlOii^. j^'J-fe;^ W 4 1 \Z\t. 3m 
Oh'7 WDBL1, /DBL l—DBL 3m, /D 
BL 3md^iBfli$tlT^S. ^^U-feJPTU-f 1 0 \Z 
«, m©b*7MMSBLl, /SBL l~SBLm, 
/SBLra^Ei^ntl/^. 

[0 0 7 4] ^^E'JWKl OICMITSRAM 
% <D± > X 7 > 743 «fc tK»ii H 5 -1* A?IJ 4 2 &&W $ 

n, p^'j-fe-n^w 4 1 c^jsltdr AM^ot> 

so 7.7>y*5J;^«j^K5-fyN'^J4 4#SBS3nTt^£. 

TS RAM*©AtB^Jl/> J 7.^4 7^ggg$n> -fe>X 
7 > ^iS J; Ztm& K 7 -f A'^iJ 4 4 L T D R A M ^ 

©Atti* 1/^7.^4 8^iSg$nT^^o •fe>7.7>7 p 
^cty^jAF^A^M 2tt, m<@©-fe>X7>^43j; 
tfta H5-< /U 2 1 ~4 2 m*»'5i*Sn5. -tr>X 
7>^* t J:J/#iX K7-f A*?iJ4 4«. 3mi©t>X7 
>7 , ^<ttff^H7'fA*4 4 1~4 4 3m*f.M$n 
-5. AEii^l^Xr^ 7tt. -b>X7>y*J:^#jXh* 
io MA4 2 1~4 2mt^jS-r ; 5mf@©Aai*l/> J 7.^ 
4 7 1~4 7m*^MSn5. WtijlVi/XZMA 8 
tt, -fe>X7>y*5j;r/#jAF^'f ;N*4 4 1~4 4 3m 
('*t^T ; 5 3me©Alll^U> f X^4 8 1-4 8 3ra* 

[0 0 7 5] -tr>7.7>7 p i5J:^»jXH7'fy^iJ4 2i3 
J:l/Attl*l/>'7 > ^4 7©P B 1(Ctt, m*©)K73[6]GiiA* 
X4 5 l~4.5m*»6ft:SjR7j|ftlK2l/^»4 5*«E« 
-t>7.7>y*5J:C/#jA K^-f A*?IJ4 4*5 
<ttXAlli/jUv7.^?iJ4 8©Wfctt, 3m*©«75(6]|K 
so MAT, 4 6 1~4 6 3mfr<E>feZ>H)l.j5\ft&W<XW4 6 
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[0076] (i) n-7sYwaXi^ 

©9-HiBWLi^l«3n4t, -€-^31W$nfc7- 
HHWL i tS!BE$nfc^T<D^ ; EU-fe;USMC43«J: 
tfDMC*>6^— ^^TCBhfs/ hH*fS BL 1 , / 
- S B L 4-- S-B L m,- ••/S- B-L-m^i^D B L 1 /D 
BLl-DBL3m, /DBL 3ml:|^$n§o ^^E 

fc^ 110 (g) ;fej;tf (h) td^SnSJ:5fc, S 
RAM*<0t>77>^4 2 l-4 2mCD[ti*H DR 
AM^<7)1l>7 7>7 0 4 4 1—4 6 3 mCDtfi^<£: 0 *>BI 

[0 0 7 7 ] Lfc^oT, t^T^iWiiF? 
>fA#!4 2tC«il>XT>-7 0 4oJ:^*iiH^-f;^I4 4 
«fcDfc»<mlfy bCD^-^Q i ^7yfSJa5. ZL<D 

KSRAM^/tUWK 1 0*^ral:7 h<Dy" 

W 4 lfrP><D3m\±y b CO^-^-fe >7 7 >^43 i 
^•&F^A^J4 4tC^y^£n§o 3mtV bCO^ 
-*tt, ^[^te^/^Xi¥4 6^^bTAffi^l/> ? X^ 

5»J4 8^te2isn5. A&tiuz/x?m4 8 tci&^n 

f;3mt:7 h(7)f "?(7)^mlf 7 hCO-x— i 4- 1 
X^J4 8t»ilftSn&3mty h CO^-^CD ^ ^fficO 
tjUz/X&FH 8II»i»$n&3mt*7 bO^— ^<D5 
[0 0 7 8] 4mt*y hfiDr-^Q i i +3iW- 

* hai*snT^sra»c, bio o) iz^n^^o 

IZ 1 Hjfi©ifiji«H 1/^ tft D , ^CD7-F 

SfcSiKSnfc^qEU'fe^SMCfeckrjCDMCT&^U 7 1/ 

[0 0 7 9] (2) /t-*h»i&»fe 

W^>yft-M?*5. 01 1 tansies 

SRAM^©mfiO^^:iJHr;l/SMCfc»jWSn, ^tl 
\zm< 3rak^ hCOx-^Q i + 1 —Q i + 3 tt*fJSt* 
SDRAMSCD^t'Jt^DMCCSttSnSo 4mtf 
y hcDx-^Q i -Q i + 3#*AttJ*I^X^J4 743 

ctt?4 8\zfamznz>miz, mil o) \z^n%<k 

VIZ KDmt^HU^JUtUr). -5- 

(7) *7 — KiBWL 1 tSaStl&t^TC!)^ ^ >J tJl/S M 
C * ct CXD M C U 7 U y v a. S MS jStt/±Jfi L fc ^ 
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[0080] ^<Dmmm4\z^n\i, n-7b®EtB/« 

U"fe;i/SMc*^^-^7&t^iti$ns&«), 7-f$^<z> 
-«-fi:-*isy^frf- ^4v^^^zmm^^^Kmt^h^ - 

[0 0 8 1 ] [*Jfi«5] £<Df8W<&^16« 
H12fe#B8bT, -CD¥*^fB«S««2^(D 

a K5-f A^Jl 6 <h> »[UA777 5 4t, »iin^7 
y5 5<h, VJI^TV^it (MUX) 5 2"£ o 
20 [0 0 8 2] A-xhA')>^3 2MMyn7^f 

a-^s o^ct^^yi/^-y-s 2tc^^_e>n§c 7 

d^t^-^S 0«A-X h* t i7>3 7 3 2<Z)Hi*fc/K 
§IT, y D 7 J B 1 * gttfttSfeft^y D 7 ^ if 

BLKU\ *§^tt7ny#B2£ffittfbT*fc»a> 

^□y^S^BLK2S4^T5. ^n7^i^BLK 
l$feBBLK2lt v;i^7U#1j- 5 2, mtii/^yy 
7 5 4fe s k«ijiM77r 5 5 l:4A6ns. U71/7 
->a^^>^3 8^f)©U7l/7'>a7Fl/Xjf^r e 
f AddlJ^D^^B l&Ji^B 2CD*?)l3 L y°U2*f5 

30 2Knfnw^Wo 7;i/fyi/^ij-5 2^D7 

B L K 1 * fcBB L K 2 CJSSLT, 7 F 1/71/ 
2 2*3cfcrm— * b#^>^3 2j&>6©7 Fl/7 
U7l/7>'a*'J>^3 8i^© 1 J7l/7->a 
7h'UXfi#re f AddMlJJU -f-^lRStifc 
7 FI/7{If Srfr^a—^1 2^#A.«. ^tBA^y 7 r 
5 445j;tf*&Ay77 5 5 tt. ^Dy^d^BLKl 
JtBBLK2l:ML/TSttft3nS. It^T, 
7 + P7^B lcfccfctfB 2 (C&tt^mAy 7y 5 4:fe£ 

40 [0 0 8 3] (1) 

0 1 3 £CQ^#&fBttg«C0A~7 hRffllirffsC!)- 
fiajSr^T^-f ^ yif^-Y— hW^o 0 1 3 lC^£tl£ 
±■5^ 7 Fl/77 bn-7fff ADSimi/^KDffl 
fc^Py^fifCLOCK*i4J:*^i, W7FUX 
(S^A i *«7HUX lx>?^^2 2 KffijiSn*. £<D^ 
357 F!/7fff A'i CQ?^ 2 tfy M3A-7 b#^>^ 

3 2\zmmznz><, A-xh*^>^32n tha> 
7 m*t a d v am u^jioim clock 

so ^3 2^<DmUy*ay^^a-y5 0\Z5^t>t\Z> o L 



*5§fl¥8-129882 



(14) 

25 

1 * J; B L K 2 l/^;H:t S. T 

^DyJBl {Z&tf&^Jl^yUZVS 2 tt7 Fl/XI/ 
yX?2 2 43cfctf/1-*h#^>*3 2^£(D7Fl/X 

i7 b l Kfe^Tte, ffr^i—y i 2 *t-tCD^3B7 F l/X 

- ~ - - inn- a i f«w l-4 &mi=s 5 - 

IWL i t«IRSnfcT^T©^^:U"fe;USMC3&^f 
^h*S*fBLl, /BLl-BLm, /BLrnl:^ 
#«tt5$n, S 6 fc*>X7 1 6 45«ttf»ttl/ty 
77 5 4S^ltmk*7 hcD^-^Q i WASWo 
. [0 0 8 4] — ^Oy^OTBLKl^Hl/^JI/C!) 

^B 2 \Z&tf U 2W)7Uyz/^.t}0 

3 8^<£>CDU 7 l/*r>i7 Fl/XB 1 Srff^n— ^ 
12^,St§c l^^-^T, :/P^B 2 tCfel^X 
■tt, ffxn — 4^1 2^CDU 7 Fl/Xff-^B 20 

l^^-rs^— FiB*awr*. ^nccko-e^as? 

[0 0 8 5] 7K A>Xfl^AD Vim 1/^ 

*!>>*3 2tt^>^U*>h$n*. Lft^oT, 7 
Dyi7lfBLK2 **H £ t . 7Fl/Xl/y 

X^2 2*3cfctfn— X h*^7>^3 2^^0^7 F 1/ 
Xfl^A i + lifiZfUyi/B2 \Zi5»%^)V^-f\s24 
5 2^ltfTT3-yi2^$n^o 30 
X, fr^n-^1 2tt-f-<DWffi7 FIxXfg-^A i + 1 
»J6t57-K»WL i + l^SJ?-r^>o «#?£nfc7 
"FiWL i + 1 <7)Sta:tt, El 13 (g) \Zf£lT&o\Z 

fcfy hco^-^Q i + i s«tB*sns. 

[0 0 8 6]— yUy^g^BLK2A«Hl/^JK3!) 

7l^7/iA^>? 3 8^b©'J7l/7'>a7H 
^AlJtyDu/^B 1 IZ&tf&^Jl^-fVZ^S 2&ft 40 

— ^1 2lttO'j71/y>a7 Fl/Xffi-*f A 1 KJtJST 

[o o 8 7 ] ^rmmzLx, ^D^Bi*^mt:y 

hcDx-^Q i +2*t|JJ*$n*P B 1tryD^^-B2t45 
tf£ ;* * U tWJ 7l/T>aSn, $ 6 ^ P y £ b 

2 4^mt'7 hC^x-^Q i + 3 ^tlZ>T£l\Z? P 
y$Bl ft^ ; t«JtM^7l/7>'aSnSo so 



[0 0 8 8 ] ZL(D &0\Z1-D<D9[. 37 F Is Tsftn A UZ 
JSSbX, mt f 7 hOT-^^D^JB lfccfctfB 2 

^fcfel^x, -fny&B ^A*KHi£ftX^£ 

r^tcyp^^B 2^£D^^uir;^u^i^^'>^$n, 

i»t^Dy47B 2^6x-^35«ttUlSnT^a-fBlfcyD 
[0 0 8 9 ] (2) M-Xhtf&IW® 

ct^tC, IfflUM^ntmlf^ hcO^-^Q i tt, 1*3 
SB7FUXfS^A i t»*TS"7-KaKSg«l5Snfc^ 
^EU.ir^SMCCSiiSn*. :/Pu/£B 1^<Z> 

«&*{C, ^P^47B 2Jc43^TttU^U!V>'j.7 Fl/ 

xfs-^B i c^jBfsy-KiBfcftittatifc^^uiz:^ 

SMCi«'J7l/y/aSn5. 

[0 0 9 0] a^TftHSSnfemt^; H0t-^Q i + 
1 fi, ?Uy9B2 ft(DtH1$7 F l/7i^A i + 1 IZM 

n^>o — CKDW&fNc ^Py^B 1 fccfcl^XWU 
U yisyzsz.7 Fl/X(g^A 1 K^fST*?- KtttS 
$ n ;* ' J -fe )V S M C # U 7 V y i/ zj. £ *l £ « 
[0 0 9 1 ] £TFH«fcbT* i^Tfe^temt , 7 

ii*n, -eorac^D-z^B 2^©^ ; E'jt;wj7i/ 

i +3tt^n^^B 2F^ICD^^EU"tr^tC*iA^n, 

-e-<Dra \z p ^ 47 b i ^ ^ u -fe;i/^ U7i/'r>aS 

[0 0 9 2 ] ZL(D^o\Z 1 ^C0n^7 Fl/X{g^A i IZ 

nfcT L ^Qi-Qi+3ll ^P-;47B 145<k^B 2 

-fe^SMCtCx-^^SiASnTV^^^yP y #B 2 
ft^ ; EUtM«U7U7^Sn, 3^^^P^47B 2 

^> 0 TtS^^, ^pu/47B i45<ktfB 2\zintz~oT— m 

[0 0 9 3 ] (3) A-XMWl»f«D 

©w^st^-faym-ht^^o 01 stc^an 

B 1 rt(O^^EUir^SMC^6x-^Q i 43«ttKQ i + 
l^aittWCSSttlSn, ^CViT^Py^B 2rtCD-^ : EU 
t^SMCsi^f-^Q i + 2*J;tXQ i + 3***«W 
HMtlianSo — ypu/d7B l rtcD^^'Jir;i/SM 
CA^x-^Q i *3J:«Q i + 1 ^a^WtCKlUanX 
^4WC, yP^47B 2^/^Ut^SMC^IiM 
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WSMCi^T-^Q i +2feJ:«Q i + 3j&t*l8lW 
[0 0 9 4] CKDct^^yn^^B lfect^B 2\Zt)tz 

[-0 -0- 9 5] (4) M—X f +»a«ff®- - -« - 

@i6n z<D¥mmmmw<D^-x bm&m^m, io 

i cfcJctfQ i + 1^7D7^B 1 ftO^t'JtJl/SMC 
trig^WtcSiA^n, x—^Q i + 2 45<ktfQ i +3** 

So — ya^^B 1 ftco^Uir^SMCtc^—^ 
Q i 43J:^Q i + l3S^»ettfc*iiSnT^srafc, ^ 

x-^Q i + 2*3<fctfQ i + 3*t*KWl£#i&£nT^ 20 

[0 0 9 6] C©<k5^yP^i7B lJScfc^B 2 tcatt 

miz^-ptfm&itn&m'&iz&^T, x-^a**^* 

Tt><fc^. 

[0097] [*»j6] ±jEUfcHjfifl(imaiiEicD;t 

1 [ucdA-x M&f^<Di^ra*«gv^'&tt 1 

Tfcii^o ii 7H ihkz>a— x vm\hm^\z3m 

[0 0 9 8] Ell 7l:*Sn5J;5l:, ^7FU-Xft 
-if A i fcjSSFLT 1 *D<D7 — KiRWL i j&*8S?Sn* 

Ttt 1 t3£>7 Kl/XXh P-7l^AD S \ZML-T 7 ^ 
tfy h£>^-^Q i i + 7 3&«8ig^to*:oTil«fc«J 40 

cffi^sn^o Lfc**oTEii7 (f) ngsnsi3 
$ nfc 3 -p <d «7 - k m \zmm s nfc t^t co * ^ »j -t 

;W«»j7l/7yaSnS B 
[0 0 9 9 ] [HJS0B7] B18H £0>589i<!>^iS09 

01 8«r#JHLT, £©¥»#iB«S«fc43tt5 
S^Dy^tt, HI 2<O^MM5<hSfc!K JiJxn-^ 
60t, 7^W^6 2t, -fe>X7>:/43«ktf» so 
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JAF^-fAl 6 1 t&miL&o ?L<D$mm7 \Z&UT 

2 43cttXff^3-^l 2?r^LT?iJ^a 
— ^6 OtCttJ&Sn*. 6 2\t. &1t3 

0^bOra-Ffl^^lTt'7 blS*fBL 
1, /BLl-BLm, /BLm^)5tnJWL, 
^(^v;^yu^ij-6 2 fc#jfcLT18ttSn& 1 -pcDir 
>X7>yfc£^#5AF^-f Al 6 l£-t<Z>S«$nfc 

lO^y h*^ttW£**- .-- 

[0 10 0] Lfc^bT, A— X SttmftfPfcfi^T 
tt> fcfy h*8J*BL 1, /BLl-BLm, /BLmC 

saisnfcmk*7 fcd^-^5% 1 ^A^^yi/^ 

D-6 2 l:«koTt>X7>yi 6 1 Cft^^n^o -£-<Z> 
#tS&$tlfc5 :; -^^ir>X7>y 1 6 1 £oTii*I2 

tra«t, so (m-n tr^hoDx-^fcibr^h-r 

olr>X7>:^l 6 1 fc«*&£*u S^fcngSfcBAu/^r 

[0 10 1] — A-X K»iil&f^Jc45^T«> mt: 
h(Or-?^tM777 5 5£^LT»&K9-f7l 

1 6 1 tiH^ftfesns.^ *©«iesnfcf-i'i»a 

F^-fAi 6 1 (CctoTit*s^n, $e>(cv;u^yu^ 

U-6 2l:J:oTf7hjS^BLl, /BLl-BLm, 
/B LmA,I«$tl^o 

[0 10 2] ^©^J6fi»J7JC*3liTfe, yDyJBll: 
*l^TSettJ»^ff fj:tonTt^**^^D 7?B2l; 
is^TU^l^yv'il&f^dWcCfcn, iS>tryP!v^B 2 
(c*3V^TBcHii&^ff ^totiT^Sfi+tcyp y & B 1 

i:fiwj7i/7'>i»^ffa:t)ns. *fc* y^7 

£B 1 ^fe^TSaib^fT^tenTl^ftl'^^P-/ 
^B2 fcis^TU y Uy^rLKjfP^fraton, 2*tC^P 
7i7B2 ^^^TSjAKjf^^T^^nTt^S^^^P 

[0 10 3] ClCOHffi0iJ7 tcknff, 5Ux3— ^60*3 

cfctfv;u?=-:7V£li-6 2^ck^Ttf y hMBL 1, / 

BLl-BLm, /BLm(^)^n«$Wfc 
1r>X7>:/45<fctf»&K5-1Vtl 6 1 ttlo*£.«- 

[0 10 4] Ell 9tt, 

8 ^ ck**»flcE«««0^#«l«**-r^P y £ ST 
B19*#HBUT, Jlfl!>#SW*fB*&Bfi, q<@ 
O^P7^Bl-Bqt, yn7i7Mra-^6 4t 

r3-^12t, \fy h^yU^^-vlHlg&l 4<h, ir 
>X7>^*J:tX»aH5-f AyOl 6 Am^Jl/^X 
^501 8 7J^Ui7if5 2i, ORy-h66t 

^K^o vj^yi/^-y-5 2H U7i/7^*- 

^;Ki#REFE36«LU^;KOt*, 7FVXl/vX^ 

2 24^© (n-2-p) t:7^W7Kl/7lf^^ 
fTx^-^l 2Ktt*&b> U7l/7ya^^-yjWft 
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REFE^*HL'^;l/COt#, U 7Uyi/a.t)'y>5> 3 8 
i^b© (n-2-p) fcfy h©'J 7l/'r>a7 K U7x{f 
§ r e f Ad d ?:fTT3-^ 1 2 7.D «;/ i7 

S5?x^-^*6 4«, 7HI/7.l/y*75'2 2)5^0pk* 

S 1 ~B S Q<Dot> 1 ^^Hl/^^i-T-So ORy— h 

-:/;Hs^REFE£gtt, -^©ORtbTj^fi^- 

\t, Mt^-/p ^ a««^§ £ tz\z vyuvi/^* 
—y)im^R e f E©^ma^Hi^;i/©<h#. 

[0 10 5] (1) A-X hKUifW 
nB S 1~B S qCD-5*,yp>yi7a^{f^B S 1 fctt^ 

Hu-^Kcft^i, yuypB itz.m^'&it^n^. 

^Aiffl5^ (n-2-p) tfy h©F*3gB7 F ^ 20 

*S7a7^B 1 \Z$>tfZ>-?)l>?-zn<-W5 25r^bTfT 
^3—^*1 2fC«^$n^>o fT^-^l 2«^©{«S 
£tlfcl*|g|57 H U7.m^lc^LT 1 K*§i£S 

tR-t-s. -^©a^snit?— F*£©^{4te, 020- 
(h) c^n^i^CHi/^t&s. cintc^o-?- 
3 n& -7 - h ^ icagg s ntz.f ^x © ^ ^ u -t 

0^7jfaiEi2tA7, 1 7 JiMxtAUi* U-^7.^J 1 8 tC 
7 7^n5. Affi7Jl/vX^Jl 8 t7->^$nfc4 
mt'7h©f-?!l A*—* h*^>^ 3 2C)S§L so 

t. mt'7 h-r^a^^ns. -r&fc-^ 020 (j) 

x-^Q i + 2^ai^^tl, lll:T-^Qi+3#tll 

[0 10 6] ilW.fcpKx-^A-X hfciJ7j£ 

nx^-5Mi:> 020 (f) fr^Sn?>J;5(c'J 7 1/7 

->n.-r^-7*jHi^REF EarnKjucftst, ^e-© 

->i-f ■/;i"fi^-R E F E ^-T^TCD^n 
7B l~Bqt43tt^>ORy— h6 6 ^^LTfTT-*Zl— 40 
^1 2fti?'v#t^£*l3o LfcA^T, #M®7'0 7 
i7B 2~Bq fegti'fb^tl^. 'J7I/-r>a-f* 
-TTVHf ^R E F E^'h i/^UtCftS t. l )7Uy 
A'7>5'3 8*^0'J7l/7ya7Kl/7vi^Al!!|St 
^TCO^n-y^B 1~B q(C43tt-2>-x'Jl/5 L 7'l/^1t5 2 
^^LTfTX^-^'l 2-vtt^$n-5„ b7c#oX, a 
jJSnfc7"D77B lfc*ttXft<> #aS?ro^n-y^B 
2~BqlIfeHTk|2 0 ( i ) ( 1 ) \ZtkZ 

tl^.totC. f © 'J 7 1/ 7 y a 7 F* 1/T.i^A 1 
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